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Numerous studies have shown the usefiilness of lake sediment cores as archives of the 
historical input of anthropogenic pollutants to the environment. Sediment cores obtained 
from Flathead Lake, Montana in the Fall of both 2000 and 2001 were analyzed for metals 
concentrations, total, inorganic, and organic carbon content, grain size distribution, and 
Cs'̂ ^ and Pb '̂°. Radiometric dating provided a sedimentation rate for the lake, and 
nearly all of the cores showed metals profiles typically indicative of increased 
anthropogenic metals production with time. Upon carefiil analysis of organic and 
inorganic carbon and grain size data, however, it became obvious that the metals in the 
sediment cores of Flathead Lake could be primarily controlled by these other factors, as 
weU as diagenetic remobilization. High correlations between grain size and metals, as 
well as qualitative observations of the profiles of grain size and metals, support this 
theory. Patterns typical of geochemical remobilization were observed in the profiles of 
arsenic, manganese, phosphorus, and less so for iron. However, statistical analysis 
suggests other elements are affected as well. Organic carbon appears as though it is 
perhaps linked with the diagenetic processes, as it shows increases in the upper, oxidized 
sediment. The situation of element profiles reflecting changes in the redox environment 
of the sediment is a common occurrence cited frequently in the literature. Additionally, 
correlations of metals and inorganic carbon in one of the cores showed a fairly high 
negative correlation, implying a possible dilution of metals by calcium carbonate. This 
information suggests that grain size, post-depositional element mobility related to redox 
conditions, and inorganic carbon may dominate any anthropogenic signal in the 
sediments of rurally situated lakes. Therefore, studies that do not take these factors into 
consideration may inaccurately assess anthropogenic inputs of pollution to the 
environment. 
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The collection of sediment cores from Flathead Lake in rural northwestern 
Montana (see Figures 1 & 2) allows for research into environmental change that has 
taken place in the region throughout recent history. With the well-publicized increases in 
global, regional, and local population, it becomes important to ascertain whether the 
loading of anthropogenically derived pollutants has increased simultaneously. Since 
lakes trap sediment and deep lake bottoms typically remain relatively undisturbed, lake 
sediments can provide an excellent record of human input of pollutants to the 
environment (Aston, 1973; Forstner, 1976; Nriagu, et al., 1978; Graney, et al., 1995; 
Callender and Van Metre, 1997; Lockhart, et al., 1998; Bindler and Renberg, 2001). 
Additionally, with the available technology of radiometric dating by use of '̂̂ Pb and 
'̂ ^Cs, it becomes possible to establish an accurate rate of sedimentation for very recent 
sediment, which can be combined with the pollutant profile in order to obtain a model of 
pollutant loading to the lake with time. Furthermore, it has been shown that certain 
metals and other elements found in lake cores may be linked to specific industrial or 
domestic activities (Forstner 1976). For example, algicides and herbicides can leave a 
trace of enriched copper and arsenic, and airborne fallout from smelters, coal-fired plants, 
and automobile traffic can leave lake sediments enriched in lead and arsenic (Forstner 
1976). Evidence of general industrial growth can be recorded in lake sediments as well 
by increased levels of chromium, cadmium, mercury, zinc, arsenic, and copper through 
time (Forstner 1976). Construction of dated metals profiles make possible speculation as 
to the original sources or source industries of the metals found within the lake core, and 
whether or not contaminants increase through time. 
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Figure 2: Bathymétrie map of Flathead Lake with location of cores 
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Numerous studies have attempted to link heavy metals and other elements found 
in lake sediments to historical inputs of pollution in a region, whereas only a few have 
done so in rural lakes far from obvious industrial sources of pollution. Aston (1973) 
examined mercury levels in a rural lake in England and found levels of mercury that 
increased with time. He also foimd a substantial increase in mercury from 1800 to 1870, 
which he interpreted as being linked to the Industrial Revolution, implying that regional 
or even global increases in pollution output can be seen in rural areas, not just in 
industrial centers. Aston (1973) documented another increase in mercury from about 
1950 on that he attributed to increased sewage pollution due to the local inhabitation 
along the lakeshore by humans. Aston thus demonstrated that lake cores also can show 
increased pollution from a local source. 
Flathead Lake represents an excellent site in which to monitor effects of regional 
and global pollution on a rural "pristine" area. Flathead Lake is a 510 km^ moraine-
dammed freshwater lake. The lake serves as a reservoir for sediments originating from 
throughout the Flathead River Basin, an 18,000 km^ area of mostly forests and farmland. 
The Flathead River basin has seen development by humans only relatively recently, so 
sediments within the lake record the transition from pre-habitation to modem times. 
Therefore, an analysis of industrially produced heavy metals and other elements found 
within the lake sediment provides information about the timing of input of those metals 
and other elements from both basin-wide and regional/global sources. Metals detected in 
the youngest sediment of rurally situated lakes in concentrations higher than naturally 
occurring levels in the older sediment inçlies that global and regional pollution can have 
an effect on areas considered to be pristine (Aston, 1973). 
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As stated above, changes in the distribution of metals and other elements in the 
lake sediment may be placed into a historical timeframe, since the sediment layers in the 
cores can be dated radiometrically. The '̂ 'Cs dating method relies on locating spikes of 
fallout '̂ 'Cs derived from well-documented periods of nuclear weapons testing, 
beginnii^ in the year 1954 and peaking in the year 1963 (e.g. Ritchie and McHenry, 
1990; BoUhofer, et al., 1994; Croudace and Cundy, 1995; He et al., 1996). The '̂"Pb 
dating method measures the decay of the series by use of ^"'Pb, which is subjected to 
constant fallout from the atmosphere. The deposition of '̂"Pb to sediments via 
precipitation allows for measurement of '̂̂ b activity and its decay through time (e.g. 
Farmer, 1977; BoUhofer, et al., 1994). 
In summary, the purpose of this study is to achieve the following; 
• Quantify the trace metals concentrations found in short (30 cm) gravity 
and freeze cores from Flathead Lake 
• Quantify the presence of '̂ ^Cs and ^^°Pb in the cores in order to develop a 
historical timeframe and rates of sedimentation 
• Identify temporal trends of metals concentrations to create a historic 
record of pollution input to the lake 
• Relate times of increased metals contribution to the lake to specific 
industrial activities regionally and globally 
• Identify whether or not modem occupation of the Flathead Lake drainage 
basin has had an effect on the most recent of lake sediments 
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• Identify any metals in the core that are affected by post-depositional 
geochemical mobility or preferential binding to organic material and fine 
sediment, and thus do not show a record of anthropogenic inputs 
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METHODS 
Two gravity cores of sediments from Flathead Lake in northwestern Montana 
were extracted in September of2000 by use of a MUC corer (http://lrc.geo.umn.edu). 
The gravity cores sampled approximately 30 centimeters of sediment including the 
sediment-water interfece. Four additional gravity cores and two freeze cores, each 20-30 
cm long, were extracted from the lake in September of2001 by MUC and freeze corers 
(see figure 3). Coring sites were located primarily on the northwestern side of the lake in 
order to sample along a high bench of sediment. The eastern side of the lake 
encompasses a deep trough that would be difficult to sample, and would not likely show 
as high resolution as an area with a higher rate of sedimentation. See Appendix 1 for 
exact UTM locations of coring sites. 
The MUC corer consisted of a weighted metal top holding plastic tubing of 
approximately 50 cm in length. A rope attached to the top of the metal device allowed 
for the lowering of the corer from the boat down to the lake bottom, where the weight of 
the metal top allowed the tubing to be driven into the soft lake sediment. Tension from 
the rope kept open a small plug that allowed for air and water to pass through the tubing. 
As soon as the core hit the lake bottom, and there was no longer tension from the rope on 
the device, the plug relaxed to the closed position, which sealed the tubing. The corer, 
filled with sediment, was then pulled back up to the boat by pulley system where the 
tubing was removed from the metal top. The tube was kept upright and immediately 
drained of water by drilling a small hole just above the sediment-water interface in order 
to preserve the sediment-water interface, and capped. 
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Figure 3; 
MUC and freeze corers were utilized to obtain sediment cores from Flathead Lake 
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The freeze corer consisted of a hollow aluminum wedge approximately 1 meter in 
height. The wedge was filled with a mixture of dry ice and alcohol, as well as several 
lead weights. The corer was lowered rapidly by rope until it hung approximately 5 
meters above the surface of the lake bottom. Then the corer was released to free fall into 
the sediment below. After waiting approximately 20 minutes, the core was pulled up into 
the boat. The corer was tilted to drain any remaining ice and alcohol, and then the actual 
frozen slab was released from the sides of the corer by use of a metal spatula. The core 
was immediately wrapped in plastic wrap, labeled, and placed in a chest of dry ice. 
The sediment cores were obtained from several locations throughout the lake 
(figure 1). Once preliminary data were obtained from two cores, sample locations were 
chosen for the second coring campaign. Coring locations were chosen to avoid high 
levels of sedimentation from the river delta that may have diluted trace metal trends. 
Sites distal to the river delta and other land masses were selected, at water depths from 
63-77 feet. Once extracted, the sediment cores were immediately wrapped, labeled, and 
stored on ice until they were taken to the University of Montana. They were kept in 
refiigeration (or in freezers in the case of the freeze cores) until work could begin. 
At the University, the MUC cores were kept vertical and sliced via a guillotine 
method to create 1 cm or 0.5 cm disks. The guillotine system consisted of placing the 
core tubing into a vice and inserting a round metal plate into the bottom of the core. The 
plate was mounted upon a metal rod graduated by 0.5 cm indentations. As the rod was 
pushed into the core, either 0.5 cm or 1 cm of the sediment was raised above the plastic 
tubing, and was subsequently sliced oflFthe top with a thin metal guillotine-style plate. 
These small disks were individually slid by use of a spatula into airtight bags and 
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immediately sealed and labeled. The guillotine plate and spatula were cleaned after every 
section in order to avoid cross contamination. 
The freeze core required significant warming time before it could be sliced. Once 
the core had warmed sufficiently, a thin strip down the center was cut out by use of a 
stainless steel knife. The center slice was then lined up beside a tape measure in order to 
cut 0.5 cm slices. The core had to be periodically replaced in the freezer in order to avoid 
complete melting. Once obtained, the individual 0.5 cm slices were slid into airtight bags 
and immediately sealed and labeled. 
The sections were then weighed and placed in a refrigerator until they could be 
either freeze dried or oven dried at 50°C. The drying process took anywhere from 24-72 
hours. After drying, the samples were again weighed in order to obtain water content 
(appendix 2), and with the exception of the freeze core, were ground into a fine powder in 
their own bags by use of a glass rod in a rolling pin fashion. A subsection of each sanplè 
was then sent to the USGS laboratory in Menlo Park, California, for radiometric dating 
analysis. Other subsections of each sample were removed and stored in individually 
sealed and labeled containers for carbon and grain size analysis. A final subsection of the 
sediment from cores 4G, 8G, IM, 2M, 3M, and 3M REP (0.25 g) was weighed out into 
individual containers in preparation for digestion in acid (EPA Test Method 3050B) on 
an Environmental Ejq)ress Hot Block. The sanç)les were administered several rounds of 
acids, followed by heating at 95° C in the Hot Block. Acids used in the digestion include 
HNO3, H2O2, and HCl. The digestion process released the trace metals into solution. 
After digestion, the samples were allowed to sit for 18 hours before they were filtered at 
2 microns into labeled 50 ml plastic acid-washed bottles. Accuracy and precision of the 
digestion process were determined by use of blanks (1 blank per 36 samples), duplicates 
(10% of samples), spikes (5% of samples) and standards (NIST 2710). 
After digestion, the sangles from cores 4G, 8G, IM, 2M, 3M, and 3MREP were 
analyzed by Inductively-Coupled Argon Plasma Spectrometry (EPA Method 200.7) in 
the University of Montana Murdock Environmental Geochemistry Laboratory. The trace 
metals quantified in the analysis included Cu, Cr, Co, Fe, Mn, Ni, P, Pb, V, Zn, and S. 
Accuracy and precision on the ICP were determined by the use of blanks (10% of 
samples), standards (internal performance check solution, 10% of samples), spikes (10% 
of samples), and duplicates (10% of samples). 
Since arsenic was undetectable on the ICP, additional As quantification was 
obtained by use of the HG-AAS on cores 4G and IM. Sample preparation for HG-AAS 
analysis included utilizing the already digested samples. The sangles were diluted 1:50 
for the uppermost centimeter, and 1:4 for the remainder of the samples, in order to bring 
the arsenic levels within the range of the HG-AAS. At least one hour prior to analysis, 
the 22.92 mL of sample was acidified with 2.08 mL HCl and mixed with 0.5 g Potassium 
Iodide (KI) in order to reduce all arsenic to As HI. Accuracy and precision on the HG-
AAS were determined by use of blanks (10% of samples), standards (10% of samples), 
spikes (10% of samples), and duplicates (10% of samples). 
Total carbon amounts in cores 4G, 8G, and IM were determined by use of a CE 
Elantech #1110 elemental analyzer (according to manufecturer's instructions). Sangles 
were weighed out into individual foil boats in amounts between 25-30 micrograms. The 
boats were then carefully folded and rolled with tweezers in order to prevent spillage 
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during analysis. Accuracy and precision were determined by use of standards (10% of 
samples) and duplicates (10% of samples). 
Inorganic carbon was quantified by coulometer on cores 4G and IM (according to 
manufacturer's instructions). For this analysis, samples were weighed out at 0.3 g into 
glass vials. At the time of analysis, 4 ml of H2SO4 was added to the sediment sample. 
Accuracy and precision were determined by the use of blanks (10% of samples), 
standards, and duplicates (10% of samples). 
Grain size was determined by Malvern Mastersizer laser particle analyzer 
(according to manufacturer's instructions) on cores FCl, IM, and 8G. In this analysis, 
approximately 0.15g-0.2g of sample was added to approximately 20 ml of 1% Calgon 
solution (Na(P03)) and left to stand overnight in order to separate clumps of sediment 
into individual grains. The next day, the samples were shaken, ultrasonicated for 1 
minute, and analyzed on the Mastersizer. In between runs, multiple rinses on the 
Mastersizer were done with both tap water and milli-Q in order to prevent contamination. 
Duplicates and multiple readings were done in order to estimate precision. For data 
analysis, median grain size was recalculated to include only the size fi-action between 0.2 
um and 514 um. This was done because at times, a few larger (up to 2000 um) sand 
grains caused the median grain size to inaccurately reflect a larger median grain size than 
what was actually present. Additionally, metals are known to bind preferentially with 
smaller particles, making the largest sand grains irrelevant. 
Radimnetric dating using '̂ ^Cs and '̂°Pb was performed on core 4G by 
Christopher Fuller of the United States Geological Survey in Menlo Park, California. In 
order to apply the radiometric dating to the core, several calculations had to be done to 
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account for sediment compaction with depth. These calculations are shown in appendix 
10. First, the percent dry sediment per interval was obtained by subtracting out the 
percent water measured during weighing of the sançles. This percent sediment was 
multiplied by the average density of sediment, or 2.6 g/cm^ for each depth to obtain 
g/cm^. The dry sediment in g/cm^ was then summed for the length of the core to get 
cumulative weight with depth. Then the known ages obtained from the '̂ 'Cs dating were 
applied to the appropriate cumulative depths to get an uncompacted sedimentation rate of 
0.133 cm/yr. Each interval weight was then divided by the sedimentation rate to get the 
age before present. The process was repeated to get age at mid-depths. 
The table below displays which analyses were performed on each core. 
Core 4G 8G IM 2M 3M 3MREP FC 1 
ICP X X X X X X 
AA X X 
EA X X X 
Coulometer X X 
Mastersizer X X X 
'"Cs& '̂"Pb X 
Table 1 : Types of analyses performed on each collected lake sediment core 
QA/QC Data 
Tables of all QA/QC data, including blank, standard, spike, and all duplicate data, 
are foimd in appendix 3. Precision and accuracy were measured throughout aU analyses 
performed by use of blanks, standards, spikes, and duplicates. To measure precision, 
digest, ICP, AA, EA, coulometer, and Mastersizer dupUcates were utilized. With few 
exceptions, all duplicates were within 10% of one another, and all were within 15% on 
the ICP. Exceptions include Pb in an ICP spike at 19.3% for 2M, 4-4.5, and Pb in a 
digest spike at 15.22% for 3M, 2.5-3. Other exceptions are Cu, Pb, S, and Zn at 27.4%, 
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20.1%, 15.8%, and 16.9% respectively, aU for sample 2M, 8-8.5. For the AA, all 
duplicates were within 5%. On the EA, all duplicates were below 6% difference, with 
one exception at 15% difference. For the coulometer, duplicates were generally under 
5%, with two exceptions at 15.4% and 20%, where leaking gas was audible, and thus the 
likely cause. For the Mastersizer, the highest percent difference was 8.51% difference, 
with all others below 1.9% difference. For metals analysis on the ICP, arsenic on the 
AA, total carbon on the EA, inorganic carbon on the coulometer, organic carbon, and 
grain size analysis, percent error was determined to be the following for all elements by 
taking the mean percent difference between replicate analyses: 










2.8 3.5 3.9 1.6 1.7 2.3 1.9 6.3 2.7 3.7 2.3 6.3 3.9 3.5 3.7 2.8 22.2 
Table 2: Precision of analyses measured by percent error for all analyses. Error was 
calculated by averaging the percent difference between duplicates for aU runs for each 
element. Error for organic carbon was obtained by averaging the errors from both total 
and inorganic carbon analyses. Error on the grain size analysis was obtained after 
limiting the grain size distribution range to 0.2 um- 514 um. Error for radiometric dating 
on 4G was obtained by taking into account the error on the dating method as well as the 
approximate error on the scale used to weigh the samples for water content. 
Spikes were utilized in digest, ICP, and AA analyses to measure accuracy of the 
instruments. Average percent recovery values for each element are presented below in 
table 3. With few exceptions, most of the spike values were within 15% of the reported 
mean values. All ofthe digest spikes were within range. Some notable exceptions 
outside of range in the ICP spikes were Fe in one run at 153.5% recovery for 4G, 9-10, P 
in one run at 543.6% for 2M, 2-2.5 and 128.6% for 4G, 9-10, and Cr in one run at 77.9% 
for 2M, 2-2.5. 
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Co Cr Cu Fe Mn Ni P Pb S V Zn As 
93.13 95.4 98.9 95.5 92.7 94.3 111.6 91.3 98.7 100.0 93.1 122 
Table 3: Average percent recovery values from spikes used in digest, ICP, and AA 
analyses. 
Accuracy was also measured in the various analyses by comparison of sample 
values to external standard values for the ICP (NIST 2710 and Internal Performance 
Check solution), AA (15 ppb As solution), EA (soil standard), and coulometer (CaCOa). 
Almost all of the measured values were less than 10% different from the reported mean 
values. For the NIST 2710, all elements showed a percent recovery between 88.7%-
108.3%, with the exception of chromium, with two of the runs at 80% and 77.6%, and 
copper with one run at 114%. For the IPC solution, all elements in all runs ranged from 
90.4%-107.2% recovery. The As percent recovery of the standard was 100.1%. The EA 
showed a percent recovery of 86%-109.5% for the soil standard. The coulometer showed 
a percent recovery of 93.7%-104.3%. One run of a standard showed a percent recovery 
of only 82.5%, but a leaking of the gas from the vial was audible, which likely accounts 
for the low recovery. Another run ofa standard had a percent recovery of 170.8%. This 
was the first run of a standard, and the two standards immediately following returned 
excellent percent recoveries. It is therefore likely that the coulometer was not yet running 
properly at the time of the running of the first standard. However, the problem was 
remedied afterwards due to the good recoveries of all later standards. 
Blanks were used in the sediment digest as well as on the ICP, and almost all of 
the blanks were under the detection limit of the instrument. The few times that blanks 
were somewhat higher, notably with cobalt in ICP analysis on 6/6/01, and Fe, Pb, and S 
in ICP analysis on 2/28/02, the high result came at the very beginning of analysis for that 
day. AU other blanks measured throughout the day produced acceptable values. It is 
therefore likely that the higher than normal blank values are a result of insufficient warm-
up time by the ICP. On 2/28/02, the machine was recalibrated after the high Fe, S, and 
Pb blank values, and all blank values were then found to be acceptable. On 6/6/01, the 
blank immediately following the one that resulted in the high cobalt value showed all 
elements within an acceptable range as well. As seen in appendix 3, any other values not 
under the detection limit were extremely low. 
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RESULTS 
Metals and other Elements 
Metals results for five cores, 4G, IM, 2M, 3M, and 3MREP, are shown in figures 
4 through 15. Each point represents the bottom of the sampled interval. For example, a 
point representing metals concentration fi-om 4-5 cm is plotted at 5 cm. All raw data for 
each element in each core is presented in Appendix 4. Dilution corrected data for utilized 
elements is presented in Appendix 5. The key to attempting to place the trends of metals 
with depth in the cores into categories is to acknowledge that none of the trends follow 
simple patterns. There is much variability in trends between cores in both patterns and 
concentrations. 
In core 4G, r^ correlations between metals are listed in table 4. 
As Co Cr Cu Fe Mn Ni P Pb S V Zn 
As 1 0.66 0.54 0.15 0.74 0.97 0.30 0.92 0.01 0.01 0.53 0.21 
Co 0.66 1 0.94 0.65 0.96 0.56 0.81 0.85 0.49 0.31 0.86 0.61 
Cr 0.54 0.94 1 0.74 0.60 0.46 0.86 0.72 0.46 0.38 0.84 0.68 
Cu 0.15 0.65 0.74 1 0.62 0.16 0.94 0.35 0.53 0.72 0.81 0.55 
Fe 0.74 0.96 0.60 0.62 1 0.65 0.79 0.92 0.24 0.38 0.91 0.61 
Mn 0.97 0.56 0.46 0.16 0.65 1 0.23 0.83 0.04 0.00 0.44 0.16 
Ni 0.30 0.81 0.86 0.94 0.79 0.23 1 0.53 0.55 0.68 0.88 0.62 
P 0.92 0.85 0.72 0.35 0.92 0.83 0.53 1 0.08 0.11 0.75 0.33 
Pb 0.01 0.49 0.46 0.53 0.24 0.04 0.55 0.08 1 0.29 0.28 0.36 
S 0.01 0.31 0.38 0.72 0.38 0.00 0.68 0.11 0.29 1 0.43 0.17 
V 0.53 0.86 0.84 0.81 0.91 0.44 0.88 0.75 0.28 0.43 1 0.49 
Zn 0.21 0.61 0.68 0.55 0.61 0.16 0.62 0.33 0.36 0.17 0.49 1 
Table 4: Correlations between metals with depth in core 40. Values in bold are those 
that have P-values of <0.0001. 
In 4G, it appears that Co, Cr, Fe, Ni, and V share a relatively high correlation with 
one another. Cu appears to be somewhat related to a few of those metals, especially Ni. 
In 4G, these metals typically show slightly higher concentrations towards the top sections 
of the cores than at the lower sections, but with substantial variability in vertical profiles 
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among the cores. Additionally, the lower sections of the core typically show a large 
amount of scatter, and with the exception of Cu, do not appear to level out to a standard 
background concentration. 
In 4G, As and Mn are extremely well correlated to each other, and P is more 
correlated to As than to Mn. Fe and P are also strongly correlated. In 4G, these elements 
show profiles that differ greatly from the group described above. These elements peak in 
the uppermost 2-3 cm (for Mn, As, and P) or 5 cm (for Fe). Additionally, concentrations 
show a large percent change with depth. The peak concentrations are often 2-5 times 
greater than the lower concentrations. Finally, these elements show a relatively stable 
background concentration with minimal scatter. 
Finally, in 4G, three metals show unique profiles. These include Pb, Zn, and S. 
Pb and Zn show especially low correlations with any other elements. Pb appears to show 
no distinct pattern in 4G. In 4G, Zinc would appear to possess a somewhat similar profile 
to the first grouping except for a large spike in concentrations at 7-9 cm depth. Finally, S 
shows an entirely unique profile with concentrations beginning at some of the lowest, and 
then experiencing bulging until the highest concentrations towards the bottom of the core. 
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In core IM, similar groupings can be established based on correlation as seen in 
table 5. 
As Co Cr Cu Fe Mn Ni P Pb S V Zn 
As 1 0.28 0.25 0.04 0.39 0.99 0.16 0.74 0.15 0.06 0.27 0.19 
Co 0.28 1 0.65 0.59 0.64 0.33 0.61 0.51 0.44 0.57 0.74 0.62 
Cr 0.25 0.65 1 0.75 0.91 0.33 0.92 0.59 0.63 0.85 0.87 0.91 
Cu 0.04 0.59 0.75 1 0.73 0.08 0.88 0.32 0.72 0.89 0.84 0.87 
Fe 0.39 0.64 0.91 0.73 1 0.45 0.92 0.78 0.62 0.79 0.94 0.94 
Mn 0.99 0.33 0.33 0.08 0.45 1 0.21 0.78 0.19 0.09 0.33 0.24 
Ni 0.16 0.61 0.92 0.88 0.92 0.21 1 0.56 0.66 0.93 0.95 0.99 
P 0.74 0.51 0.59 0.32 0.78 0.78 0.56 1 0.36 0.36 0.67 0.61 
Pb 0.15 0.44 0.63 0.72 0.62 0.19 0.66 0.36 1 0.53 0.59 0.62 
S 0.06 0.57 0.85 0.89 0.79 0.09 0.93 0.36 0.53 1 0.86 0.60 
V 0.27 0.74 0.87 0.84 0.94 0.33 0.95 0.67 0.59 0.86 1 0.95 
Zn 0.19 0.62 0.91 0.87 0.94 0.24 0.99 0.61 0.62 0.60 0.95 1 
Table 5: Correlations of metals with depth in core IM. Values in bold are those that have 
P-values of <0.0001. 
In IM, Cr, Cu, Fe, Ni, V, and Zn appear to be somewhat related, with Co less so. 
Sulfiir appears to be negatively related to these metals. These elements show 
concentrations that increase above about 4 cm depth. Below this depth the concentrations 
are lower and scattered. In IM, As, and Mn appear to be highly correlated, and both are 
somewhat correlated with P. The patterns for these metals are the same as in 4G. S 
shows a similar pattern to 4G- an initial decrease in concentration followed by a bulging 
increase and then a second decrease. Finally, Pb shows a fairly unique profile with much 
scatter, similar to that in 4G, likely due to overall low values. 
Cores 2M, 3M, and 3M REP show considerably fewer correlations between 
metals. In core 2M, the strongest relationships occur between Ni and Zn (r^= 0.85), Fe 
and P (r^= 0.95), Cr and V (r^= 0.84), Fe and Mn (r^= 0.80), and Ni and Cr (r^= 0.80). 
Looking at the profiles for this core, it seems that Co, Cr, Cu, Ni, V, and Zn appear to 
share a slightly similar pattern at a basic level. These metals appear to begin at relatively 
higher values, decrease at about 4 cm depth, and then increase slightly until about 10 cm 
(with the exception of cobalt) where they decrease again. In 2M, Mn, Fe, and P show 
patterns similar to the other cores. Pb shows the typical scattered plot in 2M. S shows a 
pattern similar to those seen in 4G and IM. 
In core 3M, the strongest relationships occur between Cr and V (r^= 0.86), Fe and 
Ni (r^= 0.83), Ni and Cr (r^= 0.88), and V and Ni (r^= 0.88). The profiles for this core 
show pattern similarities for Cr, Ni, and V, and less so with Fe. Cu and V show a large 
spike in concentration at 4-4.5 cm depth which is not seen at the same magnitude in the 
other metals or in other cores previously described. S shows a previously unseen large 
bulge in concentration at about 6.5-8.5 cm depth. Pb shows typical scatter but slightly 
higher concentrations towards the top of the core. 
In core 3M REP strong relationships exist between Fe and P (r^= 0.89), S and Zn 
(r^= 0.9), and Fe and Zn (r^= 0.8). Cr, Ni, V, and Cu show a somewhat similar upper 
profile (although Cr is much more scattered). These metals show increases until 4 cm 
depth, where they show a rapid decrease in concentration. The metals then increase until 
6 cm, and then begin to decrease again rapidly until hitting somewhat of a base value at 8 
cm depth. Cobalt is similar but without the initial decrease. Zinc differs in showing a 
fairly steady decrease fi*om 3-8 cm. Mn shows the typical pattern seen in all other cores, 
as does P. Fe shows concentration decreased until 8 cm depth, but none of the upper 
variation as in the metals described above. S shows a large bulge in concentration similar 
to the one seen in 3M at 6-8 cm depth. Lead shows higher concentrations towards the top 
of the core, and lower concentrations at the bottom This is one of the few cores in which 
there is any apparent pattern in Pb concentration. 
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Metals in core 8G (figures 16 and 17) show very different profiles fi-om any of the 
other cores listed above. Almost all of the elements in 8G appear to remain fairly steady 
throughout the depth of the core, with only mild fluctuations. An exception is that most 
of the metals show a high value at 8.5-9.5 centimeters depth. 8G is unusual in that Mn, 
which appeared to be one of the few metals with a similar profile m aU cores, has a very 
different pattern in 8G. High correlations in 8G exist between Co and Cu (r^= 0.82), Co 
and Fe (r^= 0.87), and Cr and Ni (r^= 0.86). 
In summary, individual cores do not record the same trends for each element, with 
the exception of Mn and As (for aU cores but 8G). It is therefore very difficult to attempt 
to group the metals according to pattern, although some similar relationships can be 
identified with the correlations. 
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Figure 4: Chromium in all five cores with depth. 
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Figure 5: Nicicel in ail five cores with depth 
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Figure 6: Vanadium in all five cores with depth. 
Error bars represent mean % difference of replicate analyses (table 2). 
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Figure 7: Copper in all five cores with depth. 
Error bars represent mean % difference of replicate analyses (table 2). 
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Figure 8; Zinc in all five cores with depth. 
Error bars represent mean % difference of replicate analyses (table 2). 
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Figure 9: Cobalt in ail five cores with depth. 
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Figure 10; Manganese in all five samples. 
Error bars represent mean % difference of 
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Figure 11 : Arsenic in cores 4G and 1M 




















Figure 12: Iron in all five cores with depth. 
Emor bars represent mean % difference of replicate analyses (table 2). 
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Figure 13: Phosphorus in all five cores with depth. 
Error bars represent mean % difference of replicate analyses (table 2). 
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Figure 14: Lead in all 5 cores with depth 
Enror bars represent mean % difference of replicate analyses (table 2). 
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Figure 15; Sulfur in all five cores with depth. 
Error bars represent mean % difference of replicate analyses (table 2). 
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Figure 16: Elemental profiles for core 8G. Error bars represent mean % difference 
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Figure 17: Elemental profiles for core 8G. 
Error bars represent mean % difference 




Total Carbon was analyzed in cores 4G and IM. Data for total carbon is found in 
Appendix 6. Total carbon in 4G (figure 18) shows a weight percent of total carbon from 
approximately l%-2.2% of the sample. The highest percentage of total carbon in the core 
appears at a depth of 11 centimeters in the core. Total carbon in IM (figure 19) shows a 
weight percent of total carbon from approximately 1.4%-2.4% of the sample. The 
highest percentage of total carbon in the sample appears at a depth of 15 centimeters in 
the core, although high values also appear in the uppermost centimeter of the core as well 
as at 5.5 centimeters depth. 
Inorganic carbon analysis was performed on cores 4G and IM. Data for inorganic 
carbon is found in Appendix 7. Inorganic carbon in core 4G (figure 18) displays the 
lowest values in weight percent in the uppermost centimeters of the core, and the highest 
values at 11 centimeters depth. 
Inorganic carbon in IM (figure 19) displays lowest values at the top of the core, 
with levels gradually increasing until a high level at 5.5 cm depth. Values then decrease 
until 9 cm depth, where they begin to increase again to a high level at 16 cm depth. 
Levels finally decrease slightly at 17 cm but climb higher at the bottom of the core. 
Weight percent organic carbon was obtained for cores 4G and IM by subtracting 
inorganic carbon values from total carbon values. Data for organic carbon is found in 
Appendix 8. In 4G (figure 18), organic carbon shows the highest values in weight 
percent in the uppermost 2 centimeters of the core. High values are also seen at 5 cm, 15 
cm, 22 cm, and 29 cm depth. Organic carbon in 4G ranges in weight percent from 
approximately 0.6%-1.4% of the sample. 
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In IM (figiire 19), organic carbon shows the highest values at the uppermost 
portion of the core. Levels decrease rapidly through the first two centimeters, and then 
they appear to level out until 6 cm depth, where there appears to be a slight spike in 
concentration. The values then return to a relatively steady, decreasing level. 
4G, Total, Inorganic, and Organic Carbon 
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-A— Organic Carbon 
2 0 0.5 1.5 
C in Wt. % 
Figure 18: Total, Inorganic, and Organic Carbon in core 4G with depth 
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Figure 19: Total, Inorganic, and Organic Carbon in core IM with depth 
39 
Grain size 
Grain size analysis was performed on cores FCl, IM, and 8G. Data for grain size 
analysis is found in Appendix 9. Cores FC 1 and IM (figures 20 and 21) show an 
increase of finer grains (median size= 8-12 um) dominating the upper 3-4 centimeters of 
the core, with coarser grains (12-16 um) dominating the lower centimeters of the core. 
The data seen in figures 19,20 and 21 represent median grain size recalculated to include 
only the size fraction between 0.2 um and 514 um in order to focus on the relevant fine 
fraction, and to eliminate coarser biogenic material (e.g. ostracode shells). 
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Figure 20: Grain size in um with depth for core FCl. 
Grain size analysis on core IM (figure 21) shows a similar spike in very fine silt 
located in the upper 4 cm of the core with a peak at 2 cm depth. Grain size below 4 cm 
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Figure 21 : Grain size in um with depth for core IM 
Core 8G (figure 22) shows a different grain size pattern, with finest grains found 
at a depth of 8.5 cm Grains range fi-om about 7-11 um throughout the core depth. 
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Figure 22: Grain size in um with depth for core 8G 
^^®Pb and 
and '̂ 'Cs analyses were performed on core 4G, which allows for the dating 
of the sediments in the core. Dates were analyzed for the middle of each centimeter of 
sample. In 4G (figure 23), it was found that the first appearance of '̂ ^Cs was at a depth 
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of 4.5 centimeters, and the peak of feU at 3.5 centimeters depth. has been 
measurable in the environment as bomb feUout since the commencement of weapons 
testing in the United States in 1954. Peaks of are seen at sediment depths 
correlating to 1963, as this year marked the peak year for bomb testing (He, et al., 1996). 
Therefore, in identifying the &st appearance of'̂ ^Cs at 4.5 cm depth, and the peak '̂ 'Cs 
levels at 3.5 cm depth, it is possible to place ages on those sediment depths. 4.5 cm depth 
should be equivalent to about 1954, and 3.5 cm depth equivalent to 1963. 
The annual deposition of '̂°Pb from the atmosphere is considered to be a 
constant. Therefore, by use of a constant-flux model, it is possible to determine 
accumulation rates in sediment cores. This model plots excess '̂°Pb activity in sediment 
cores versus depth (Bollhofer, et al., 1994). Excess '̂°Pb activity is foimd by subtracting 
the in situ produced '̂°Pb from the total amount of ^^®Pb. The in situ ^"'Pb is produced 
with the decay of^^^Ra in sediments (Farmer, 1977; Bollhofer, et al., 1994). From the 
'̂"^Pb data, a sedimentation rate of0.09 +/- 0.02 cm/yr was calculated by regression of the 
In (excess Vb activity) versus depth. This sedimentation rate was then used to develop 
an age model for the core, which would assign each depth an age. In order to obtain this 
model, several calculations were necessary. First, it was necessary to convert depths into 
dry weight measurements by correcting for water content of each depth. With depth, the 
sediments are compacted and therefore congress more time into a shorter linear depth. 
Therefore, the dry weight percent of each sample was multiplied by the density of 
sediment (2.6 g/cm^) to obtain g/cm^ dry sediment. Dry sediment, in g/cm^, was then 
summed for the length of the core to obtain a cumulative mass at each mid-depth. A 
known depth age, taken from the Cs'̂ ^ data, was utilized in order to obtain a dry-weight 
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sedimentation rate. Each cumulative depth was then divided by the sedimentation rate in 
order to obtain age in years. The age model resulted in each centimeter of sediment 
representing 10-12 years. Error was calculated by combining error from the dating 
procedure and scale error in water content weights. AU data and calculations used in this 
process are in appendix 10. 
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Figure 23: Plots of ^^^Cs, ^^"Pb, and ^^^Ra with depth for core 4G 
DISCUSSION 
Is there a record of anthropogenic pollution in the sediment cores of Flathead Lake? 
Anthropogenic emissions related to increased industrial production through 
time have been known to cause higher concentrations of metals in sediments, as seen 
in numerous studies (Aston, 1973; Forstner, 1976; Nriagu, et al., 1979; Nriagu and 
Pacyna, 1988; Callender and Van Metre, 1997). Many researches have found that 
metals related to various industrial processes tend to increase in younger sections of 
sediment cores, inçlying an increase in load of those metals in more recent times. 
Radiometric Dating and Metals Origin 
Combining information obtained through radiometric dating, and accounting 
for sediment compaction (for calculations see appendix 2), it appears that each 
centimeter of sediment represents approximately 10-12 years. Anthropogenic 
emissions of trace metals such as copper, lead, nickel, vanadium, and zinc to the 
atmosphere have increased with time over the past 150-200 years (Nriagu, 1979, 
Nriagu and Pacyna, 1988). In 1983, anthropogenic industrial sources outweighed 
natural sources of trace metals such as arsenic, cadmium, copper, nickel and zinc by 
twofold or more, and lead by as high as 17 times (Nriagu and Pacyna, 1988). 
Numerous studies have stated that sediment cores from lakes represent an excellent 
medium for recording the history of anthropogenic inputs of trace metals to the 
environment (Aston, 1973; Forstner, 1976; Nriagu, et al., 1978; Graney, et al., 1995; 
Callender and Van Metre, 1997; Lockhart, et al., 1998; Bindler et al., 2001). 
It was an initial hypothesis of this study to identify a possible record of 
anthropogenic pollution in Flathead Lake. Overall, the profiles for copper, nickel. 
vanadium, and zinc, and less so for chromium and lead, seen in the dated Flathead 
Lake core 4G, are typical of profiles showing anthropogenic influences increasing 
with time/ decreasing depth (Aston, 1973; Forstner, 1976; Nriagu, et al., 1978; 
Graney, et al., 1995: Lockhart, et al., 1998; Bindler et al., 2001). Since each 
centimeter of sediment represents approximately 10-12 years, the metals that are seen 
to increase towards the top of core 4G probably began to do so since about 1900-
1950. Metals thought to be anthropogenically related are plotted by yearly 
concentrations in figures 24 and 24b. 
Nickel and Vanadium 
Nickel is released to the environment primarily through oil and gasoline 
combustion and coal combustion, as well as in smaller amounts through non-ferrous 
metal production, iron and steel production, wood combustion, waste incineration, 
fertilizer application, and cement production (Nriagu, 1979; Nriagu and Pacyna, 
1988). Approximately 47,000,000 kg of nickel were released to the atmosphere in 
1975, and 55,650,000 kg in 1983 (Nriagu, 1979; Nriagu and Pacyna, 1988). 
Nickel concentrations have increased in core 4G since about 1940, with peak 
values occurring at about 1975 (figure 24). This increase may be related to an 
increase in industry and automobile usage since the 1940s. The decrease of nickel in 
the most recent years in 4G could be related to cleaner burning automobile engines 
since the 1970s or a decrease in air pollution fi-om major industrial emitters since 
Clean Air Act laws. 
Vanadium is primarily an indicator of fossil fiiel usage. Vanadium is present 
in varjdng amounts in coal, crude oil, and residual fuel oil, with the highest levels 
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Figure 24: Metals loading with time,core 4G 
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Figure 24b: Metals loading with time,core 4G 
being in coals and oils originating from Venezuela. In Venezuelan oils, 
concentrations of vanadium reach as high as 257 ug/g in crude oil, and 156 ug/g in 
residual fuel oil (Nriagu, 1998). Specific sources include both area sources (mobile 
sources, agricultural burning, and geothermal power) and point sources, including 
those related to combustion of oil and coal (electric utilities, industrial and domestic 
sources of combustion, boilers, hazardous waste incinerators, and wood stoves) as 
well as manufacturing (metal mining and smelting, foundries, coke production, and 
chemical and petrochemical production (Nriagu and Pacyna, 1988; Nriagu and 
Pirrone, 1998). The largest sources are those that utilize the combustion of heavy 
fuels, especially oil fired power plants, refineries, and industrial boilers (Mamane and 
Pirrone, 1998). In the past 50 years, the global production of vanadium has increased 
from about 4000 tons during 1952-1956 to over 40,000 tons in 1980. The sharpest 
increase in vanadium output occurred between 1960 and 1980 (Nriagu, 1998). 
According to various sources, worldwide industrial emissions of vanadium hit 
anywhere from 60,000 tons/year to 86,000 tons/year in 1983 and 71,000 tons/year in 
1995, with dififering increases in different regions of the world depending on 
industrial power and economy (Nriagu and Pacyna, 1988; Nriagu and Pirrone, 1998). 
The following plot from Nriagu and Pirrone (1998) shows an estimated increase in 
the emission of vanadium in recent times. 
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Figure 25: Increase in the production of vanadium in tons/yr in recent times 
If 4.5 cm depth in the cores represents a date of 1950, the boom in vanadium 
production from 1960-1980 correlates well with the vanadium profile seen in core 
4G. The core shows a sharp increase in vanadium concentration just after 1950, 
which may represent the large increase in the global output of vanadium A 
comparison of vanadium increases in the Flathead Lake sediment since the 1980s 
with figure 24 shows similarities, although the resolution in the cores is not high 
enough to show actual numerical correlation. 
Other studies have found similar increases in vanadium with time. A study 
using sediment cores from Certovo Lake in southwest Czechoslovakia found that 
vanadium was insignificant in profiles until the 1970s, likely due to increased crude 
oil consumption in Europe in the mid 1980s (Vesely, et al., 1993). Munch (1993) 
found highly elevated vanadium levels immediately along the side of roads. 
suggesting that local loading effects may be significant. In roadside samples, 
vanadium content averaged 51 mg/kg, while background values were only 27 n%/kg. 
According to Mamane and Pirrone (1998), when vanadium and nickel are 
both abundant in the ambient air, and the correlation between the two elements is 
high, the likely source of both elements is the combustion of crude oil. The profiles 
of vanadium and nickel (figure 24) fi-om the upper 8 centimeters of the Flathead Lake 
cores are very similar. Only the upper 8 cm were compared in an attempt to focus on 
anthropogenically added metals. Correlation of the two results in very high r^ values, 
as seen in figure 26. Therefore, it appears plausible that the source of recent increases 
of vanadium and nickel in Flathead Lake sediments is related to increased 
consumption of crude oil. A correlation of these metals for the entire core results 
with lower r^ values for most cores with the exception of 3M REP, with r^= 0.76 in 
4G, r^= 0.84 in IM, r^= 0.43 in 2M, = 0.88 in 3M, and r^= 0.92 in 3M REP. 
Copper and Zinc 
As stated earlier, copper and zinc share a similar depth profile in the cores. 
Major anthropogenic sources of copper to the environment include copper production 
and handling (46% of total emissions), fossil fuel combustion (10% of total 
emissions), and iron and steel production (10% of total emissions), as well as the 
production of fertilizer, municipal sewage sludge production, pesticides, wood 
combustion, and refiise incineration (Niragu, 1979; Thornton, 1979, Nriagu and 
Pacyna, 1988). Copper has a limited residence time in the atmosphere of 
approximately 10-13 days, and is therefore deposited relatively quickly after being 





4G, upper 8 cm 
Vvs. Ni 
y-0.6068X-»-5.9923 
R^ = 0.87 
16 18 20 
V in ppm 
1M, upper 8 cm 
Vvs. Ni 
y = 0.869x+1.9081 
R' = 0.943 










3iM, upper 8 cm 
VVs.Ni 
y = 0.6284x+6.7183 
R^ = 0.8998 
16 18 20 
V in ppm 
2M, upper 8 cm 
V vs. Ni 
y = 0.295x+13.882 
R^ = 0.7907 
18 20 
V In ppm 
3M REP, upper 8 cm 
V vs. Ni 




Vanadium vs. Nickel for upper 8 cm of all cores 
time, it is estimated that 50% of released copper will have enough time to travel out 
of the region of release and be distributed relatively uniformly throughout the earth 
(Nriagu, 1979). While the majority of soils with high levels of copper will be in areas 
proximal to the sources of the pollution, such as near copper smelters, long-term 
trends in overall copper concentrations should reflect changes in climatic patterns or 
intensities of anthropogenic emissions (Nriagu, 1979). 
Historically, anthropogenic emissions of copper have grown substantially 
between 1900 and 1970 (see figure 27). 
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Figure 27: Emissions increases of copper to the atmosphere in 70 years 
Since the Clean Air Act laws of the late 1960s, there has been a downward 
trend in total emissions and ambient levels of copper (Nriagu, 1979). In 1975, 
worldwide anthropogenic emissions of copper to the atmosphere totaled 
approximately 56,000,000 kg per year, while in 1983 emissions averaged 35,370,000 
kg per year (Nriagu, 1979; Nriagu and Pacyna, 1988). This decrease in the emission 
of copper may be reflected by the slight decrease in copper concentrations seen in the 
upper few centimeters of some of the Flathead Lake cores. In 4G (figure 24), copper 
seems to correlate well with the historical increases. Between approximately 1930 
and 1970, copper loading increases from approximately 25 g/cm^ to over 35g/cm^, 
and then decreases from 1970-present to about 32 g/cm^. 
On a more local scale, the operation of the Coeur d'Alene mining district 
released large amounts of silver, arsenic, cadmium, copper, mercury, lead, antimony, 
and zinc beginning in the 1880s (Horowitz et al., 1995). In a study by Horowitz et 
al., these elements were all found in elevated concentrations in sediment cores taken 
from Lake Coeur d'Alene from river input (1995). It seems possible that emissions 
from the Idaho mining and smelting operations could reach Flathead Lake, because 
the mines and smelters are almost directly west of Flathead Lake and the prevailing 
wind directions for this area of the country most times of the year are west to east. 
With information from radiometric dating techniques, it appears that increased 
deposition of trace metals in core 4G from Flathead lake began sometime between 
1895 and 1910. This is consistent with the timing of mining operations, which began 
in the 1880s (Horowitz et al., 1995). Smelter operation, which may have a more 
pronounced affect on areas farther from the source of pollution, began in 1917. In 
core 4G (figure 23) it appears that copper is increased over baseline levels beginning 
in about 1900 or 1910, although the concentrations do not increase rapidly until 
slightly later, at about 1950. It is difGcult to ascertain whether or not the specific 
activity of Idaho mining is represented in the cores, or if the increases are more 
related to overall global increases. 
Zinc is released to the environment primarily through mining activities and 
steel and iron manufacturing, as well as by coal and oil combustion by both electric 
utilities and industrial and domestic sources, non-ferrous metal production, municipal 
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refuse incineration, fertilizer application, cement production, wood combustion, and 
other industrial applications (Nriagu, 1979; Nriagu and Pacyna, 1988). 
Approximately 314,000,000 kg of zinc were released to the atmosphere in 1975, and 
131,880,000 kg in 1983 (Nriagu, 1979; Nriagu and Pacyna, 1988), showing a decline 
in production similar to copper. 
In Flathead Lake core 4G, zinc appears to reflect historical mining trends from 
Idaho. Increases in zinc concentration appear to increase at about 1880 in 4G, and hit 
a maximum at 1910, which is in accordance with the onset of mining operations in 
Idaho. Concentrations then decrease, perhaps reflecting the Depression era, and then 
begin to increase again in about the 1940s in accordance with increased WWII 
production. Zinc continues to increase until the late 1970s where levels decrease to 
present day, perhaps reflecting stricter air quality control laws and/or a decrease in 
mining operations. 
The correlation between copper and zinc in cores 4G and IM is relatively 
high, at r^=0.88 and r^=0.85 respectively for the upper 8 cm of the core, although this 
relationship does not seem to exist in cores 2M, 3M, and 3MREP. For the entire 
length of the core, correlations decrease in 4G and IM to r^= 0.68 and r^= 0.55 
respectively. It is therefore difiScult to ascertain if the copper and zinc in Flathead 
Lake cores originate from the same source. 
Chromium and Lead 
Chromium is commonly used as a steel additive in the making of stainless 
steel, in which chromium makes up at least 10% of the mixture. Chromium is also 
often plated to other metals to form protective and decorative coatings. There are 
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several chromium compounds that have such uses as yellow paint pigments, green 
pigments, leather tanning, mordants, and aluminum anodizers (Cummings, 2001). 
The majority of chromium released to the environment originates from coal and oil 
combustion by electric utilities and industrial and domestic sources, steel and iron 
manufecturing, refiise incineration of sewage sludge, and the production of cement 
(Nriagu and Pacyna, 1988). In 1983 total emissions of chromium to the atmosphere 
equaled approximately 30,480,000 kg (Nriagu and Pacyna, 1988). 
In 4G, the pattern for chromium (figure 24b) shows less obvious increases in 
recent times, although there does appear to be a slow, steady, pattern of increasing 
concentrations since the mid-1900s. This slight increase may be related to industrial 
emissions increases with time, but with a lack of a clear signal it is difficult to draw 
any definite conclusions. 
Lead is known to be an excellent indicator of anthropogenic activity. 
Anthropogenic emissions of lead to the atmosphere have been documented in remote 
areas of the world such as the Arctic, Pacific Ocean, and in ice cores from Greenland 
and Antarctica (Graney, 1995). The main sources of lead to the environment have 
changed throughout history. From 1850-1880 the predominant source was wood 
burning, from 1880-1930 the main source was coal and ore smelting, and after 1930 it 
was leaded gasoline (Graney, 1995). After the Clean Air Act in 1972, lead emissions 
to the atmosphere in the United States have been reduced by as high as 98% 
(Callender and Van Metre, 1997). This was primarily accomplished by eliminating 
lead from gasoline and by stricter controls on industrial sources. Table 6(data from 
55 
Callender and VanMetre, 1997) shows the decrease in lead use in gasoline and 
industry since the Clean Air Act: 
1970 1980 1992 
Pb produced by 
leaded gasoline in 
automobiles 
182 kton/yr 67 kton/yr 2 kton/yr 
Pb produced by aU 
other sources 
37 kton/yr 8 kton/yr 3 kton/yr 
Table 6; Production of lead by source from 1970-1992 
In accordance with the decline in lead emissions, lead levels in the ambient air 
decreased as well, with 1.5 ug/m^ in 1970 to 0.07 ug/m^ in 1990 (Callender and Van 
Metre, 1997). Since 1978, average lead levels in children's blood has declined by 
75% (Callender and Van Metre, 1997). 
Since lead has a relatively short residence time in the water column of a lake, 
and is rather immobile once it is deposited, lake sediments are assumed to provide 
good records of lead loading (Petit, 1984; Graney, 1994). 
In core 4G, lead (figure 24b) does not seem to show any immediately obvious 
increasing trends. The overall concentration of lead does seem to increase after 1900, 
but it would be too difScult to ascribe a particular event to this increase. There does 
appear to be a decrease in concentration from 1970 to the present, which could be 
reflective of the aforementioned decreases in lead emissions due to unleaded gasoline 
usage and industrial decreases, although deeper periodic decreases exist as well, 
making it difficult to identify a reasoning for the most recent decline. Overall, the 
lack of any obvious trends in the profile of lead makes it very difficult to identify any 
potential anthropogenic sources. 
The lack of strong lead profile in Flathead Lake may be related to the situation 
of the study site in a relatively rural environment fer from a major urban center with 
high emissions of lead. According to CaUender and VanMetre (1997), the most 
important factor in lead loading is the proximity to major sources of lead 
contamination. In the northern hemisphere, lead levels in the ambient air were 
directly related to automobile emissions, therefore making areas with the highest 
concentration of traffic and automobile usage (the largest cities) the most susceptible 
to high lead levels. However, since lead has been shown to provide records of 
increased anthropogenic pollution in remote locations like the Arctic and Antarctic, 
and other metals appear to show anthropogenic trends, the ambiguity of the lead 
profile is brought into question. 
The lack of a strong anthropogenic profile for lead, in addition to profiles for 
Mn, As, and P that do not appear to reflect anthropogenic trends draws into question 
the use of metals profiles in Flathead Lake Cores as indicators of anthropogenic 
pollution. 
But is there really a record of anthropogenic pollution in the sediment cores of 
Flathead Lake? 
It appears that while some metals may show a trend typical of anthropogenic 
origin, and changes in concentration can be attributed to metal inputs, there are 
numerous examples, such as lead, arsenic, manganese, and phosphorus, of metals that 
do not. Additionally, if the metals were of anthropogenic origin, one would expect 
the profiles in all of the cores to show similar patterns with depth. In the cores from 
Flathead Lake, the metals are highly variable in their patterns from core to core. 
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Therefore, in order to correctly establish the causes of the various profiles of metals 
seen in the Flathead Lake cores, it is vital to examine certain Actors that may 
influence metal concentrations. Besides anthropogenic loading, there are a number of 
factors that can partially control the profile of an element in sediment. First, there 
commonly exists a strong correlation between grain size and metal concentration 
(Whitney, 1975; Gibbs, 1977, Filipek and Owen, 1979; Moore, et al., 1989; Singh et 
al., 1999; Sharma et al., 2000). Second, there also exists a stroi^ correlation between 
organic material and metal concentration as metals are easily bound to organic matter 
(Filipek and Owen, 1979; Singh et al., 1999). Third, element mobility due to 
changing redox conditions within the sediment can affect the profile of a metal 
(Takamatsu, et al., 1985; Peterson and Carpenter, 1986). 
Grain Size 
Numerous studies have demonstrated a negative correlation between sediment 
grain size and metals concentrations (Whitney, 1975; Gibbs, 1977, Filipek and Owen, 
1979; Moore, et al., 1989; Singh et al., 1999; Sharma et al., 2000). With a decrease 
in grain size, more favorable conditions for the attraction of metals exist. Smaller 
particles, especially clays and organics, have large surfece area/volume ratios and 
thus have high cation exchange capacities. In fact, the relationship between grain size 
and surfece area is exponential; therefore, as grain size decreases, surface area will 
increase e3q)onentially (see figure 28) (data from Jackson, 1979). Thus, small 
particles are able to bind well with metals due to excellent sorption, coprecipitation, 
and complexing abilities (Moore et al., 1989; Singh et al., 1999). The negative 
correlation between grain size and metals has been found to be especially true for 
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copper, cadmium, iron, and zinc (Brook and Moore, 1987). In the three cores 
analyzed for grain size (FCl, IM, and 8G), both FC 1 and IM show an increase in 
very fine silt toward the upper section of the core, with the finest grain size appearing 
at about 2 cm depth (figures 20 and 21). 
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Figure 28: Relationship of particle size and surfece area 
Since the finest silt appears towards the top of both cores, it was thought that 
the spike could represent ash fi^om the Mt. St. Helen's eruption in 1980. However, 
grain size analysis of four samples of Mt. St. Helen's ash collected in Missoula, 
Montana the day of the eruption in 1980 demonstrated that a difference in grain size 
exists between the ash and the silt spike in the cores. The sections of FCl and IM 
that were in the "very fine silt" spike had a median grain size of about 9-11 um, 
whereas the Mt. St. Helens ash had a median grain size between 22-27 um. 
Additionally, smear slides of the sediments fi*om Flathead Lake did not appear to 
contain any obvious ash, although the ash itself did not show characteristic glass 
patterns. Thus, it appears that Mt. St. Helens ash may be significantly coarser than 
the silt seen in the upper portions of FCl and IM, and therefore likely is not the 
source of the spike of veiy fine silt in those cores. Below are several plots to conçare 
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the grain size profiles of the cores to the metals profiles to identify potential 
correlations. 
In core 8G, metals concentrations appear as a mirror image of the grain size 
profile (figures 29 and 29b). Initially, the fairly steady metals profiles of 8G appeared 
as though they might be diluted as a result of increased sedimentation due to close 
proximity to the Flathead River delta. It was initially assumed that the sediment input 
fi-om the Flathead River basin must be relatively "clean" sediment, since the cores 
closer to the delta showed no increases in metals in the upper sections of the core, 
unlike the cores obtained in locations ferther fi-om the delta. 
However, after comparison of the metals concentrations with grain size 
fluctuations, it becomes qualitatively apparent that the primary controller of metals 
concentrations in core 8G appears to be grain size differences. As grain size 
decreases, metals concentrations increase. Metals appearing to be especially 
controlled by grain size include Fe, Mn, Co, Cu, Pb, and Zn. A similar relationship is 
found to hold true for IM (figures 30 and 30b). IM shows a definite decrease in 
grain size beginning at a depth of 4.5 cm, and the decrease continues until its peak at 
2 cm depth. Above 2 cm, grain size begins to increase again until the top layer. 
Metals concentrations, notably Cu, Zn, Ni, V, Fe, Pb, and possibly Cr all begin to 
increase their concentrations at 4.5 cm depth towards the top of the core, io^lying a 
likely grain size control. 
Quantitatively, many metals do appear to be linked with grain size due to high 
numerical correlations. In the table below (table 7), the r^ values of grain size versus 
specific metal concentration with depth are presented. Several of the correlations are 
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plotted in figures 31 and 32. As seen in the plots, an inverse relationship exists 
between the two variables. As grain size increases, metal content decreases. 
Metal Co Cr Cu Fe Mn Ni Pb Zn 
8G 0.79 0.31 0.64 0.70 0.48 0.35 0.04 0.69 0.26 0.71 0.70 
IM 0.42 0.62 0.78 0.70 0.03 0.76 0.36 0.48 0.54 0.69 0.61 
Table 7: Correlations of metals and grain size in cores 8G and IM 
Quantitatively, in 8G, Co, Cu, Fe, Pb, V, and Zn correlate with grain size. In 
IM, Cr, Cu, Fe, Ni, V, and Zn appear as though their concentrations are related to 
grain size distribution. While several metals show a relationship to grain size, it is 
probable that other factors such as organic and inorganic carbon or geochemical 
remobilization may also play a role in controlling metals concentrations. 
Interestingly, several of the metals showing some degree of grain size control, 
notably Cu, Pb, and Zn, are those commonly used in lake core studies and are 
assumed to be relatively stable in a sediment column. Additionally, it is important to 
recognize that very small (4-5 um) changes in grain size have the ability to have a 
large effect on metals concentrations. These results fi-om Flathead Lake suggest that 
grain size may exert a larger control on metal distribution than changes in the level of 
anthropogenic input. This brings into question those studies in which sediment grain 
size was ignored. Even in studies that take grain size into account, it is important to 
remember that typical grain size analyses, such as settling columns, hydrometers, and 
sieving, are associated with large error and would not show grain size differences of 
only 4-5 um that are shown reliably with the Mastersizer. 
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Figure 31 * Correlations between grain size and metals in core 8G 
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Geochemical Mobility and Element Cycling 
A second process that could have a strong effect on metals concentrations in 
the Flathead Lake cores is the post-depositional mobility of certain elements as a 
result of changing redox conditions. The quantification of arsenic, manganese, 
phosphorus, and iron in most of the cores resulted in the observation that these 
elements display a different pattern with depth than other metals (figures 10,11,12, 
and 13). The elements show peak values in the uppermost 2 centimeters of the core 
(for As and Mn) or the uppermost 5-7 centimeters of the core (for Fe and P), but then 
drop to a relatively low, very steady level for the remainder of the length of the core 
as compared to other metals. The rapid decrease in concentration with depth for 
arsenic and manganese, and slightly less so for pho^horus and iron, suggests that 
these elements are not controlled primarily by grain size, but rather being retained and 
concentrated in the upper centimeters of the core. 
The accumulation of arsenic in the upper centimeters of lake sediment is a 
common occurrence. In a study similar to the Flathead Lake study, Takamatsu, et al. 
(1984) found that arsenic was concentrated in high amounts in the upper 0-5 mm of a 
Lake Biwa, Japan sediment core. It was observed that ma%anese possessed a very 
similar depth trend, suggesting a "dissolution-deposition cycle." A similar presence 
of high levels of arsenic, manganese, and iron in surficial sediments was also found in 
cores fi-om Puget Sound, Lake Washington, the Washii^ton coast, and in an inlet in 
British Columbia. These similar metals distributions suggest that cycling and 
redistribution is the dominant control on the metals profiles (Peterson and Carpenter, 
1985). 
This cycle begins with oxidized arsenic present in the upper few centimeters 
of sediment in the lake bottom, typically adsorbed onto hydrous iron and manganese 
oxides. As the lake bottom accumulates sediment, sediments that were formerly in 
the aerobic, oxic environment are buried and become reduced in an oxygen deprived 
environment (Bemer, 1982; Savka, 1989). This occurs because with increasing depth 
in a sediment column, oxygen is consumed by microbes during the decay of organic 
matter to create an anoxic environment, and because oxygen cannot diSuse into the 
deeper sediments at a rate fast enough to replace itself (Ferguson and Gavis, 1972; 
Drever, 1988). In this new, anoxic environment, the Fe- and Mn-oxyhydroxides and 
associated As are rapidly reduced and released to the porewater (Ferguson and Gavis, 
1972) due to increased solubility related to the lower levels of dissolved oxygen and a 
fairly neutral pH (Moore, et al., 1988). Since lake environments typically have low 
amounts of sulfides present to remove the As and Fe from the porewater, and since 
metals may not easily form sulfides at the pH levels in lakes, the dissolved arsenic, in 
the form of arsenite due to reducii% conditions, and manganese will often be pushed 
upwards back towards the oxic environment due to an upward porewater gradient 
caused by sediment con^action (Takamatsu, et al., 1985). Once pushed up into the 
oxic environment, Mn and Fe will typically form a layer of hydrous-manganese and 
iron oxides along the sediment surface (Takamatsu, et al., 1985), which was seen in 
the form of the rusty orange-brown layer at the top of the Flathead cores (figure 33). 
Once the arsenite reaches the oxic sediments, it is rapidly oxidized to arsenate by 
dissolved oxygen and microbes, and is subsequently adsorbed by the hydrous 
manganese and iron oxides (Takamatsu, et àl, 1984, Bhumbla and Keefer, 1994; 
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Figure 33: The upper, oxidized layer of sediment is visible by the rust>' red color seen in 
this photograph in the upper -2cm of the core. Below the oxidized layer, reduced 
sediment is present, evident by the gray brown coloring seen in the lower part of the core. 
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Oscarson. Huang, and Liaw, 1981) (see figure 34). The profile of phosphorus is 
predictably similar to that of arsenic, as phosphorus is known to be chemically similar 
to arsenic, and is also sorbed easily by iron oxides (McBride, 1994). 
"Dissolution-Deposition" Cycle 
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Iron shows increases in concentration beginning deeper in the core than the 
increases seen in the arsenic and manganese concentrations. Iron appears to be 
largely controlled by grain size, as seen in the high correlation between Fe and grain 
size with depth. This is perhaps related to the fact that iron is known to be less 
mobile than manganese, which is more sensitive to changes in the redox environment 
(Moore, et al., 1982). However, iron may be partially controlled by remobilization, 
as correlations between iron and phosphorus, manganese, and arsenic are somewhat 
high in core 4G, although not as high in core IM. Correlations between As, Mn, P, 
and Fe for cores 4G and IM are listed below in tables 8 and 9. It seems that while As 
and Mn are always highly correlated, P and Fe are correlated slightly less. 
Core 4G As Mn P Fe 
As 1 0.97 0.92 0.74 
Mn 0.97 1 0.83 0.65 
P 0.92 0.83 1 0.92 
Fe 0.74 0.65 0.92 1 
Table 8: Correlations between As, Mn, P, and Fe in core 40 
Core IM As Mn P Fe 
As 1 0.99 0.74 0.39 
Mn 0.99 1 0.78 0.45 
P 0.74 0.78 1 0.78 
Fe 0.39 0.45 0.78 1 
Table 9: Correlations between As, Mn, P, and Fe in core IM 
Oi^anic and Inoi^anic Carbon 
Organic material, which is quantified by the presence of organic carbon, was 
analyzed in cores 4G and IM. As mentioned, a high level of organic material is often 
accompanied by higher concentrations of certain metals (Filipek and Owen, 1979; 
Singh et al., 1999). This occurs due to organic con^lexing agents in the form of 
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humic substances formed by the breakdown of vegetation (Fetter, 1999). Metals will 
bind to the organics by cation exchange and chelation (Fetter, 1999). Organic, or 
humic, substances are known to have especially high cation exchange capacities and 
high surface areas (Forstner and Whittman, 1981). In the tables below, cation 
exchange capacity and surface are compared for organics and various clays (table 10) 
(data from Forstner and Whittman, 1981). As seen in the table, organics possess a 
much greater ability to bind with metals than clay particles possess. 




Kaolinite 3-15 10-50 
lUite 10-40 30-80 
Montmorillonite 80-120 50-150 
Iron Hydroxide 10-25 300 
SoU Humic Acids/ 200-300 1900 
Organic Matter 
Table 10: Exchange capacity and surface area of several clay minerals and coatings as 
compared to organics. From Forstner and Whittman, 1981. 
Iron, copper, zinc, and chromium have been shown to have an especially 
strong afiSnity for organic substances (Filipek and Owen, 1979; Singh et al., 1999). 
Additionally, organic carbon plays a role in the diagenetic cycle described 
above. As organics are deposited on the lake bottom, they become buried and 
subjected to a reducing environment. In the reduced sediment, the organics are 
consumed by the bacteria and microbial reactions. This is perhaps the explanation 
behind the increase of organic material seen in the plots of IM and 4G seen in the 
uppermost centimeters of the cores (figures 18 and 19). 
While it appears that grain size has a strong effect on metals in IM, the 
possibility also exists that the high organic carbon content may also be a controlling 
factor, as related to chelation or as a function of the deposition-dissolution cycle. 
Metals such as Cr, V, and Ni in 1M that continue to rise in concentration after the 
grain size begins to increase may be reflecting the increased concentration of 
organics. 
Negative correlations between inorganic carbon and metals (table 11) show 
stronger relationship with some elements. The relationship could imply one of 
several scenarios. First, calcium carbonate minerals are typically larger in size and 
therefore less likely to attract metals. Calcium carbonate rocks also contain lower 
concentrations of metals than other rocks, and the weathering of limestone could 
serve to dilute metals concentrations in the lake sediment. Finally, the inorganic 
carbon could originate from shells, plankton, and other biota, which would also add 
little to no metals. Whatever the origin of the inorganic carbon, it appears that an 
increase in inorganic carbon results in a concomitant decrease in metals 
concentration. 
Metal Co Cr Cu Fe Mi Ni Pb Zn 
4G 0.57 0.31 0.52 0.54 0.1 0.63 0.38 0.16 0.44 0.24 
IM 0.75 0.69 0.45 0.7 0.46 0.76 0.65 0.68 0.52 0.84 
Table 1 ; Negative correlations between inorganic carbon and metals. (R-values are 
negative, which is not seen when the r-values are squared). 
Importance of Multiple Controlling Factors 
As seen above, it appears that most of the metals are controlled by a 
combination of a few controlling fectors: grain size, diagenesis, and inorganic carbon. 
In order to determine which factors may be inçortant for each metal, multiple linear 
regressions were calculated with each metal as an independent variable in core IM. 
Dependent variables for each metal were depth, grain size, organic carbon, inorganic 
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carbon, and manganese (Mn was used as an indicator of control by diagenesis). 
Complete results of the regressions are found in appendix 11. If a dependent variable 
for any metal had an excessively large P-value (and thus a lack of significance), the 
control was removed in order to avoid interference with other fectors. The simplified 
results of the regression are listed below in table 12. 
P-value 
control 
Co Cr Cu Fe Ni P Pb S V Zn 
Depth .0195 .0252 .0005 .0860 .3781 .3885 .0173 <.0001 .0323 .0017 
G.S. .0703 <.0001 .0004 .0005 .0019 .5664 .0369 .9654 <0001 
Org.C .1832 .0004 .1950 .0024 .0410 .0413 .0001 <0001 
Inorg.C .2899 .0004 <.0001 <.0001 .0001 .2796 <.0001 .0131 <.0001 
Mn .1691 <0001 .0071 <.0001 .4622 .0104 .0017 <0001 
Table 12: P-Value results of multiple linear regression of each metal vs. depth, grain 
size, organic carbon, inorganic carbon, and manganese. Blank cells are those 
variables that have been eliminated form the calculation in order to avoid interference 
with other factors. 
From the regression, it appears that the majority of metals are controlled by a 
combination of factors. Cobalt shows few very or no significant correlations; the 
strongest association appears to be with depth, and the second strongest with grain 
size. A metal that appears to be controlled primarily by depth could be a metal that is 
showing a profile partially related to anthropogenic inputs. Chromium shows the 
strongest correlation with grain size, and a very strong correlation to organic carbon, 
but is weakly correlated to depth. Copper appears to have about equal controls by 
grain size, inorganic carbon, and depth. Iron appears to show the strongest 
relationship with inorganic carbon and manganese. The correlation with manganese 
implies a control by diagenetic processes. Iron also shows a fairly strong relationship 
to grain size, and somewhat of a relationship with organic carbon, which is probably 
reflective of the role of organics in the redox cycle. Nickel shows a very strong 
correlation to inorganic carbon, and a strong relationship with grain size and 
manganese. Therefore, it appears that nickel is partially affected as well by the 
dissolution-deposition cycle seen more strongly affecting arsenic and manganese. 
Organics also appear to be slightly related, which again could be related to the role of 
organics in the diagenetic process. Phosphorus shows the strongest relationship with 
manganese, which supports the idea of phosphorus being dominated by the redox-
related geochemical cycle. Phosphorus also shows correlation with inorganic carbon, 
and slightly less of a relationship with organic carbon. Lead is an interesting element 
as it shows no strong correlations. Lead's closest relationship is with depth, followed 
by grain size. This suggests that perhaps lead is fairly stable in the sediment core, and 
is not greatly affected by processes seen controlling other metals. Lead's relationship 
with depth suggests that lead may actually be reflecting anthropogenic trends. 
However, the scattered profile of lead seen in the cores may reflect a low level of 
anthropogenic additions of lead to the lake basin, and changes in lead loading with 
time are extremely small. Vanadium shows the strongest correlation with grain size, 
followed by manganese, inorganic carbon, and depth. It thus appears that vanadium 
is affected by the diagenetic cycle as well. Finally, zinc shows extremely strong 
comiections to almost all of the controls, with the exception of grain size. 
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From the multiple linear regression, it becomes obvious that the metals seen in 
core IM are controlled by a combination of factors, and that it is rare for a metal to be 
purely controlled by one variable. This is an important observation, as it therefore 
becomes important to test for a variety of potential controls in a lake core study. 
CONCLUSION 
The study of lake cores can lead to numerous important observations. Lake cores 
have been found to provide excellent records of the historical input of pollutants to the 
environment. However, it becomes critical to first eliminate non-anthropogenic controls 
before attributing metals increases to anthropogenic sources, especially in studies of 
rurally situated lakes without obvious sources of pollutant influx. In Flathead Lake, grain 
size, organic and inorganic carbon content, and element remobilization all have been 
shown to have the potential to greatly affect an element profile in a sediment core. 
Without first understanding these important controls, it is impossible to state with any 
certainty the record of pollution influxes to a lake basin. 
An important discovery of this study was the realization that a change in grain 
size of only 4-7 um can have a large effect on metals concentrations. Therefore, it 
becomes vital to obtain reliable and accurate grain size data. Typical hydrometer, settling 
column, or sieving procedures that only account for a percentage of sediment <64 um 
will not accurately reflect the minute grain size changes that have the potential to have a 
large effect on metals concentrations. Additionally, these methods typically have error 
vastly higher than the 2-3% error of the Mastersizer. Since surfece area increases 
eîqjonentially with a decrease in grain size, at the finest fi-action a decrease of only a few 
micrometers can have large effects on the cation exchange capacity of the particle, and 
thus on metals concentrations as well. This was seen by small grain size changes of only 
4-7 um resulting in concomitant changes in metals concentrations. These small changes 
resulted in strong correlations between grain size and metal content. 
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AdditionaUy, it is important to acknowledge that controls such as grain size, 
organic and inorganic carbon, and geochemical remobilization can cause profiles that 
mimic patterns typical of anthropogenic inputs. It is tempting to attendît to "pull out" 
anthropogenic sources from metals profiles, since dating methods typically have large 
enough error that some guesswork on the timing of pollutant loading is acceptable. It 
therefore becomes critical to incorporate grain size, carbon, and geochemical mobility 
analyses into studies of metals trends in sediments from lake cores. 
With the acknowledgement of a possibility of factors other than pollution influxes 
controlling metals concentrations in a lake core, the results of many previously published 
studies of rurally situated lakes with recently increasing metals concentrations may be 
questionable. For example, Aston (1973) and Callender and Van Metre (1997) 
acknowledge that post-depositional mobility in sediment cores may cause a 
misinterpretation of the elemental profile, but do not mention grain size as a possible 
control. Forstner (1976) discusses the use of lake sediments as indicators of heavy metal 
pollution, but does not mention grain size, organic and inorganic carbon, or geochemical 
remobilization as factors for which to account. Other studies (e.g. Elsenreich et al., 1986; 
Lockhart et al., 1998) using lake cores to identify anthropogenic influences also do not 
mention accounting for these important Actors. As seen by the results of this study, 
without first accounting for grain size, organic and inorganic carbon, and geochemical 
mobility factors, an assumption of human-induced pollution increases may prove to be a 
specious argument. 
For example, in the profile of zinc versus time for core 4G, it was tempting to 
overanalyze the profile and assign specific historical pollution sources to the profile. In 
79 
the plot below (from Lockhart, et al., 1998), the profile for mercury concentrations with 
depth in Far Lake certainly appears to display a profile indicative of anthropogenic 
increases in pollution (figure 35). A comparison of this plot with the Flathead Lake plot 
for nickel in core IM shows many similarities (figure 35). However, in the Flathead 
Lake study, it was found that nickel in core IM was controlled by a combination of 
inorganic carbon, grain size, and geochemical remobilization. Nickel was shown to have 
no relationship to depth, which would imply an anthropogenic source of the profile. By 
not accounting for these and other potential controls on metals, the Lockhart et al. study 
could be misinterpreting evidence of anthropogenic inputs. Only after careftil analysis of 
potential controls other than simple anthropogenic pollution can one state with certainty 
the cause of metals profiles seen in lake cores. 
Far Lake BC A 
Mercury <ng g*  ̂
0 30 80 90 120 
1 M - N i  
Ni in DDm 
Figure 35: Hg profile from Lockhart, et al (1998) compared with the profile of Ni from 
core IM in Flathead Lake. 
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Appendix 1 : Location and Description of cores and coring sites 
Core Type Date collected Water Depth Location, in UTM coordinates 
N E 
1M MUC 9/01 63 ft 712746,5319968 
FC1 Freeze 9/01 63 f t  712746,5319968 
2M MUC 9/01 77 ft 711448,5322056 
3M MUC 9/01 72 ft 709652,5324122 







Appendix 2; Water content for cores 8G and 4G 
Flathead Lal<e Sediment Cores 
B.D-before drying, A.D.= after drying (In g) 
8G B.D. A.D. Difference %water 4G B.D. A.D. Difference %water 
0-0.5 22.4 13.8 8.6 38.5% 0-1 26.1 14.3 11.8 45.2% 
0.5-1.0 28.0 17.1 10.9 38.8% 1.0-2.0 44.0 23.9 20.1 45.6% 
1.0-1.5 32.0 19.9 12.2 38.0% 2.0-3.0 47.8 27.6 20.2 42.3% 
1.5-2.0 31.6 19.6 12.0 38.0% 3.0-4.0 48.1 26.5 21.6 44.9% 
2.0-2.5 34.0 22.0 12.0 35.4% 4.0-5.0 47.6 27.2 20.5 43.0% 
2.5-3.5 59.9 39.3 20.6 34.4% 5.0-6.0 49.3 28.6 20.8 42.1% 
3.5-4.5 63.5 40.3 23.2 36.5% 6.0-7.0 55.4 32.8 22.6 40.8% 
4.5-5.5 53.8 32.9 20.9 38.9% 7.0-8.0 60.9 36.7 24.2 39.7% 
5.5-6.5 58.2 35.0 23.1 39.8% 8.0-9.0 59.2 35.3 23.9 40.4% 
6.5-7.5 52.7 30.1 22.6 42.9% 9.0-10.0 59.0 35.6 23.5 39.7% 
7.5-8.5 54.8 31.8 23.0 42.0% 10.0-11.0 60.0 37.2 22.8 38.0% 
8.5-9.5 53.4 31.0 22.5 42.0% 11.0-12.0 59.3 36.1 23.2 39.1% 
9.5-10.5 51.9 29.1 22.7 43.8% 12.0-13.0 57.8 34.0 23.8 41.1% 
10.5-11.5 59.9 36.6 23.4 39.0% 13-14 60.0 36.1 23.9 39.9% 
11.5-12.5 56.8 35.8 21.0 36.9% 14-15 60.0 36.1 23.9 39.8% 
12.5-13.5 53.5 32.7 20.8 38.9% 15-16 58.9 34.1 24.8 42.1% 
13.5-14.5 47.8 29.6 18.2 38.0% 16-17 55.9 31.5 24.5 43.8% 
14.5-15.5 55.2 33.9 21.3 38.6% 17-18 56.4 31.7 24.7 43.8% 
15.5-16.5 53.2 33.0 20.2 38.0% 18-19 58.4 33.3 25.1 42.9% 
19-20 58.1 33.8 24.2 41.7% 
20-21 58.0 33.9 24.1 41.6% 
21-22 53.6 30.4 23.2 43.3% 
22-23 56.3 30.8 25.5 45.4% 
23-24 58.4 33.0 25.4 43.5% 
24-25 58.4 33.7 24.7 42.4% 
25-26 56.6 32.5 24.2 42.7% 
26-27 56.0 32.9 23.1 41.2% 
27-28 60.6 35.4 25.3 41.7% 
28-29 56.8 32.2 24.6 43.3% 
29-30 57.6 32.2 25.4 44.1% 
30-31 56.5 31.3 25.2 44.5% 
31-32 56.9 32.1 24.8 43.6% 
32-33 58.0 34.7 23.4 40.3% 
33-34 61.2 38.4 22.7 37.2% 
34-35 60.1 38.7 21.4 35.6% 
35-36 61.9 39.5 22.4 36.2% 
36-37 62.2 40.2 21.9 35.3% 
37-38 59.7 39.9 19.8 33.1% 
38-39 47.1 29.9 17.2 36.6% 
Sediments were weighed in g before and after drying In order to obtain a percent water content 
Appendix 2b: Water content for cores 11\4 and 2M 
B.D-before drying, A.D.= after drying (in g) 
FC 1M B.D. A.D. Difference % Water FC 2M B.D. A.D. Difference % Water 
0-0.5 28,4 12.0 16.4 57.9% 0-0.5 15.1 6.9 8.2 54.2% 
0.5-1 28.2 14.5 13.6 48.5% 0.5-1 25.9 11.7 14.2 54.7% 
1-1.5 27.5 15.8 11.6 42.4% 1-1.5 25.6 12.8 12.8 49.8% 
1.5-2 22.2 13.5 8.7 39.1% 1.5-2 24.1 12.2 12.0 49.6% 
2-2.5 16.6 10.7 5.9 35.7% 2-2.5 22.9 11.5 11.4 49.7% 
2.5-3 24.0 14,8 9.2 38.5% 2.5-3 24.9 12.6 12.4 49.6% 
3-3.5 27.4 16.6 10.8 39.3% 3-3.5 24.5 12.7 11.8 48.3% 
3.5-4 25.7 15.9 9.9 38.3% 3.5-4 24.9 13.3 11.6 46.7% 
4-4.5 29.8 19.1 10.7 35.9% 4-4.5 30.1 16.6 13.6 45.1% 
4.5-5 25.7 16.9 8.8 34.4% 4.5-5 31.5 18.1 13.5 42.7% 
5-5.5 28.8 18.8 10.0 34.8% 5-5.5 31.1 18.0 13.1 42.0% 
5.5S 28.9 19.0 9.8 34.1% 5.5-6 27.3 15.2 12.1 44.2% 
6-6.5 30.5 19.7 10.8 35.4% 6-6.5 26.4 14.9 11.5 43.5% 
6.5-7 27.7 18.0 9.7 35.0% 6.5-7 25.5 14.3 11.3 44.1% 
7-7.5 28.8 19.2 9.7 33.5% 7-7.5 25.0 13.6 11.4 45.6% 
7.5-8 28.0 18.7 9.2 33.0% 7.5-8 25.7 14.0 11.7 45.6% 
8-8.5 30.1 20.1 10.0 33.1% 8-8.5 26.6 14.6 12.0 45.2% 
8.5-9 28.5 19.4 9.1 31.8% 8.5-9 27.8 15.2 12.6 45.2% 
9-9.5 27.3 18.9 8.5 30.9% 9-9.5 25.9 14.0 11.9 45.8% 
9.5-10 24.9 17.2 7.7 30.8% 9.5-10 26.8 14.3 12.5 46.5% 
10-11 53.9 35.9 18.1 33.5% 10-10.5 27.6 14.9 12.7 45.9% 
11-12 55.0 36.7 18.3 33.3% 10.5-11 28.0 15.4 12.7 45.2% 
12-13 54.0 36.2 17.8 32.9% 11-11.5 28.0 15.7 12.4 44.1% 
13-14 61.3 41.1 20.3 33.1% 11.5-12 27.9 15.4 12.5 44.8% 
14-15 64.0 43.7 20.3 31.7% 12-12.5 27.5 15.5 12.0 43.6% 
15-16 57.1 39.0 18.1 31.7% 12.5-13 27.5 15.5 12.0 43.7% 
16-17 55.3 36.9 18.4 33.3% 13-13.5 28.7 16.2 12.6 43.8% 
17-18 64.1 43.1 21.1 32.9% 13.5-14 27.3 15.3 12.1 44.1% 
18-19 55.1 37.4 17.8 32.2% 14-14.5 29.8 16.9 12.9 43.2% 
19-20 65.9 46.5 19.4 29.5% 14.5-15 28.3 16.7 11.6 40.9% 
20-21 59.0 40.3 18.8 31.8% 15-16 26.7 15.1 11.7 43.7% 
21-22 60.4 42.0 18.4 30.4% 16-17 25.6 15.9 9.7 38.0% 
22-23 57.3 39.7 17.6 30.7% 17-18 29.8 18.4 11.5 38.5% 
23-24 61.4 42.3 19.1 31.2% 18-19 57.3 34.0 23.3 40.7% 
24-25 54.1 37.9 16.2 30.0% 19-20 55.2 32.1 23.1 41.8% 
20-21 53.9 30.8 23.2 43.0% 
21-22 53.7 29.6 24.1 44.8% 
22-23 52.4 28.8 23.6 45.0% 
23-24 52.1 28.2 24.0 45.9% 
24-25 54.6 29.9 24.8 45.3% 
25-26 52.2 29.4 22.8 43.7% 
26-27 52.8 29.6 23.2 44.0% 
27-28 54.1 30.0 24.1 44.6% 
28-29 51.5 28.6 22.9 44.5% 
29-30 55.8 30.2 25.6 45.9% 
30-31 53.0 29.1 23.8 45.0% 
Sediments were weighed in g before and after drying in order to obtain a percent water content 
Appendix 2c: Water content for cores 3M and 3M REP 
B.D-before drying, A.D.= after drying (in g) 
FC3M B.D. A.D. Difference % Water FC3IVI REP B.D. A.D. Difference % Water 
0-0.5 28.4 10.3 18.1 63.6% 0-0.5 19.3 7.8 11.5 59.8% 
0.5-1 24.8 11.3 13.5 54.4% 0.5-1 27.6 12.1 15.5 56.1% 
1-1.5 22.9 11.4 11.5 50.1% 1-1.5 28.0 13.5 14.5 51.7% 
1.5-2 24.7 12.3 12.4 50.3% 1.5-2 24.6 12.2 12.4 50.4% 
2-2.5 28.6 14.9 13.7 47.9% 2-2.5 25.6 12.9 12.7 49.6% 
2.5-3 29.7 16.2 13.5 45.5% 2.5-3 26.5 14.4 12.2 45.9% 
3-3.5 30.6 16.7 13.9 45.5% 3-3.5 27.5 15.4 12.1 44.1% 
3.5-4 24.2 13.9 10.3 42.5% 3.5-4 29.5 17.1 12.5 42.2% 
4-4.5 30.6 17.3 13.3 43.4% 4-4.5 27.2 15.9 11.3 41.6% 
4.5-5 22.1 12.3 9.8 44.2% 4.5-5 23.0 13.2 9.8 42.6% 
5-5.5 24.4 13.2 11.3 46.1% 5-5.5 25.5 15.1 10.4 40.9% 
5.5-6 24.5 13.4 11.1 45.2% 5.5-6 30.4 18.8 11.6 38.1% 
6-6.5 28.1 16.6 11.5 40.8% 6-6.5 27.6 17.9 9.7 35.0% 
6.5-7 30.9 19.3 11.6 37.5% 6.5-7 30.8 19.9 10.8 35.2% 
7-7.5 30.9 19.7 11.2 36.3% 7-7.5 31.9 21.2 10.7 33.5% 
7.5-8 30.9 19.6 11.3 36.6% 7.5-8 34.1 23.7 10.4 30.6% 
8-8.5 27.3 17.5 9.8 36.0% 8-8.5 32.9 23.3 9.6 29.2% 
8.5-9 28.2 18.2 10.0 35.4% 8.5-9 32.2 22.1 10.1 31.3% 
9-9.5 31.3 19.7 11.6 37.2% 9-9.5 33.9 23.0 10.9 32.1% 
9.5-10 33.9 21.6 12.3 36.2% 9.5-10 32.8 22.7 10.1 30.8% 
10-10.5 34.2 22.3 11.9 34.8% 10-10.5 33.2 24.4 8.8 26.6% 
10.5-11 26.8 17.2 9.6 35.7% 10.5-11 33.3 23.0 10.3 31.0% 
11-11.5 27.4 16.8 10.5 38.5% 11-11.5 33.6 22.9 10.7 31.9% 
11.5-12 28.1 17.2 10.9 38.8% 11.5-12 34.4 23.3 11.0 32.1% 
12-12.5 28.2 17.3 10.8 38.4% 12-12.5 33.4 23.0 10.4 31.1% 
12.5-13 33.2 20.4 12.9 38.7% 12.5-13 30.8 21.2 9.6 31.2% 
13-13.5 28.5 17.8 10.7 37.4% 13-13.5 31.6 21.8 9.8 31.1% 
13.5-14 29.9 18.7 11.2 37.6% 13.5-14 25.4 17.8 7.6 29.8% 
14-14.5 28.6 18.1 10.6 36.9% 14-14.5 32.0 22.0 10.0 31.2% 
14.5-15 33.7 21.3 12.4 36.9% 14.5-15 37.7 26.4 11.2 29.9% 
15-15.5 32.0 20.2 11.9 37.1% 15-16 57.4 39.7 17.7 30.8% 
15.5-16 28.5 18.1 10.4 36.6% 16-17 64.7 45.2 19.6 30.2% 
16-16.5 31.7 19.9 11.8 37.3% 17-18 62.8 42.8 19.9 31.7% 
16.5-17 30.1 19.3 10.8 35.9% 18-19 68.3 46.7 21.7 31.7% 
17-17.5 31.3 20.4 10.9 34.9% 19-20 64.3 43.3 21.0 32.7% 
17.5-18 31.1 20.0 11.1 35.8% 20-21 54.8 36.6 18.2 33.2% 
18-18.5 29.3 18.7 10.6 36.2% 21-22 67.8 45.0 22.7 33.6% 
18.5-19 28.8 18.3 10.4 36.2% 22-23 60.9 41.1 19.8 32.5% 
19-19.5 27.4 17.4 10.0 36.5% 23-24 63.5 42.7 20.9 32.8% 
19.5-20 29.6 18.7 10.8 36.6% 24-25 63.8 43.9 19.9 31.2% 
20-21 61.8 39.0 22.8 36.9% 25-26 63.6 44.1 19.6 30.7% 
21-22 68.7 46.7 22.1 32.1% 26-27 64.3 45.0 19.3 30.0% 
22-23 52.9 35.6 17.3 32.7% 
23-24 61.9 40.9 20.9 33.8% 
24-25 62.6 42.2 20.3 32.5% 
25-26 65.0 42.9 22.1 34.0% 
26-27 59.6 40.3 19.4 32.4% 
27-28 61.0 40.7 20.3 33.3% 
28-29 65.1 43.2 21.9 33.7% 
29-30 63.4 43.3 20.1 31.7% 
Sediments were weighed in g before and after drying in order to obtain a percent water content 
Appendix 3a: Duplicates from ICP Analysis 
Co Cr Cu Fe Mn Ni P Pb S V Zn 
NIST2710 0.0407 0.0935 13.57 136.4 39.17 0.0579 4.476 27.86 11.96 0.2083 33.26 
NIST2710, dup 0.0413 0.097 14.52 138 40.01 0.0583 4.595 27.78 12.39 0.214 32.44 
% difference 1.46% 3.67% 6.76% 1.17% 2.12% 0.69% 2.62% 0.29% 3.53% 2.70% 2.50% 
4G, 36-37 0.043 0.07 0.0741 86.32 2.297 0.0727 2.558 0.0835 2.62 0.0665 0.253 
4G, 36-37, dup 0.0434 0.0708 0.0747 88.19 2.36 0.0747 2.647 0.0879 2.693 0.068 0.2559 
% difference 0.93% 1.14% 0.81% 2.14% 2.71% 2.71% 3.42% 5.13% 2.75% 2.23% 1.14% 
8G, 2.5-3.5 0.0424 0.0727 0.0814 92.47 2.464 0.0778 2.813 0.0875 3.639 0.0786 0.2764 
8G, 2.5-3.5, dup 0.0438 0.0722 0.0829 92.98 2.469 0.0772 2.852 0.0857 3.658 0.0789 0.2768 
% difference 3.25% 0.69% 1.83% 0.55% 0.20% 0.77% 1.38% 2.08% 0.52% 0.38% 0.14% 
8G, 10.5-11.5 0.046 0.0782 0.0945 101.7 2.698 0.0812 2.857 0.0963 3.014 0.0827 0.3005 
8G, 10.5-11.5, dup 0.047 0.0768 0.0902 101.6 2.685 0.0822 2.87 0.0969 3.018 0.0834 0.298 
% difference 2.15% 1.81% 4.66% 0.10% 0.48% 1.22% 0.45% 0.62% 0.13% 0.84% 0.84% 
4G, 4-5 0.0496 0.0899 0.0907 109 2.036 0.0858 2.867 0.1317 1.605 0.0843 0.3478 
4G, 4-5, dup 0.0498 0.0916 0.0877 109.7 2.04 0.0845 2.905 0.1294 1.627 0.089 0.3497 
% difference 0.40% 1.87% 3.36% 0.64% 0.20% 1.53% 1.32% 1.76% 1.36% 5.42% 0.54% 
4G, 8-9 0.0468 0.0874 0.0848 101.7 2.771 0.0811 2.782 0.1317 2.132 0.0838 0.3897 
4G, 8-9, dup 0.0477 0.0878 0.0853 100.8 2.751 0.0827 2.736 0.1294 2.118 0.0813 0.385 
% difference 1.90% 0.46% 0.59% 0.89% 0.72% 1.95% 1.67% 1.76% 0.66% 3.03% 1.21% 
4G, 1-2 0.0571 0.0968 0.1158 137.9 2.827 0.0991 3.884 0.1356 1.405 0.1129 0.3808 
4G, 1-2, dup 0.0569 0.099 0.1148 137.3 2.848 0.0997 3.816 0.144 1.378 0.1141 0.3823 
% difference 0.35% 2.25% 0.87% 0.44% 0.74% 0.60% 1.77% 6.01% 1.94% 1.06% 0.39% 
NIST2710 0.0346 0.0848 13.88 132.2 38.87 0.0548 4.396 26.69 11.58 0.2162 30.95 
NIST2710, dup 0.0371 0.0864 14.3 134.7 39.63 0.0543 4.377 27.01 11.46 0.2195 31.12 
% Difference 6.97% 1.87% 2.98% 1.87% 1.94% 0.92% 0.43% 1.19% 1.04% 1.51% 0.55% 
FC-1M;3.5-4 0.044 0.0684 0.087 85.84 1.522 0.0751 2.619 0.086 2.356 0.0739 0.2758 
FC-1M:3.5-4, dup 0.0443 0.0702 0.0778 85.04 1.53 0.074 2.584 0.0771 2.312 0.0784 0.2672 
% Difference 0.68% 2.60% 11.17% 0.94% 0.52% 1.48% 1.35% 10.91% 1.89% 5.91% 3.17% 
FC3MREP:0-0.6 0.056 0.0857 0.1022 135.7 12.16 0.1003 3.587 0.112 1.911 0.1006 0.3764 
FC3MREP;0-0.5, dup 0.0516 0.0845 0.0986 136.2 12.15 0.0977 3.54 0.1088 1.908 0.0956 0.3808 
% Difference 8.18% 1.41% 3.59% 0.37% 0.08% 2.63% 1.32% 2.90% 0.16% 5.10% 1.16% 
FC3MREP:4.6-5 0.0562 0.0774 0.1089 105 1.773 0.0871 2.52 0.1076 3.005 0.0921 0.353 
FC3MREP:4.5-5, dup 0.0554 0.0785 0.1026 104.2 1.756 0.0881 2.502 0.1096 2.995 0.0844 0.3264 
% Difference 1.43% 1.41% 5.96% 0.76% 0.96% 1.14% 0.72% 1.84% 0.33% 8.73% 7.83% 
NIST2710 0.0378 0.0822 16.01 140.3 41.56 0.0565 4.905 28.29 12.36 0.223 31.85 
NIST2710, dup 0.0369 0.0839 16.11 140.4 42.03 0.0594 4.901 28.26 12.38 0.2261 32.17 
% Difference 2.41% 2.05% 0.62% 0.07% 1.12% 5.00% 0.08% 0.11% 0.16% 1.38% 1.00% 
FC-3M:3.5-4 0.0587 0.0882 0.1354 128 2.366 0.1033 2.943 0.1035 1.554 0.1128 0.3652 
FC-3M:3.5-4, dup 0.0594 0.0904 0.1347 127.7 2.361 0.1012 2.953 0.0994 1.556 0.114 0.3669 
% Difference 1.19% 2.46% 0.52% 0.23% 0.21% 2.05% 0.34% 4.04% 0.13% 1.06% 0.46% 
FC-2M:0-0.5 0.0523 0.0885 0.1133 149.9 12.77 0.1032 4.396 0.097 2.076 0.1097 0.3841 
FC-2M:0-0.5, dup 0.0532 0.0868 0.1101 150.3 12.69 0.1027 4.412 0.0998 2.061 0.1048 0.3821 
% Difference 1.71% 1.94% 2.86% 0.27% 0.63% 0.49% 0.36% 2.85% 0.73% 4.57% 0.52% 
FC-2M:4.5-5 0.0527 0.0752 0.107 116.3 2.579 0.0961 3.017 0.0921 2.157 0.0888 0.3417 
FC-2M:4.5-5, dup 0.0542 0.0735 0.1045 115.5 2.566 0.0925 2.937 0.1118 2.11 0.0855 0.3401 
% Difference 2.81% 2.29% 2.36% 0.69% 0.51% 3.82% 2.69% 19.32% Z20% 3.79% 0.47% 
FC3M 7.5-8 0.0473 0.0684 0.0886 93.73 1.845 0.0816 2.686 0.08 4.368 0.0733 0.2823 
FC3M 7.5-8 (dup) 0.0461 0.0664 0.0845 93.69 1.821 0.0809 2.697 0.0797 4.342 0.0748 0.2819 
% Difference 2.57% 2.97% 4.74% 0.04% 1.31% 0.86% 0.41% 0.38% 0.60% 2.03% 0.14% 
FC2M 10.5-11 0.0445 0.0729 0.1058 106 2.334 0.086 2.766 0.1043 2.344 0.0913 0.3273 
fc2m 10.5-11 DUP 0.0436 0.0734 0.108 106.7 2.334 0.0864 2.822 0.0936 2.376 0.0907 0.3282 
% Difference 2.04% 0.68% 2.06% 0.66% 0.00% 0.46% 2.00% 10.81% 1.36% 0.66% 0.27% 
FC3M 11.5-12 0.0438 0.08 0.0882 93.13 1.782 0.0825 2.731 0.0822 2.739 0.0755 0.2837 
FC3M 11.5-12 DUP 0.0433 0.0801 0.0898 96.69 1.785 0.0813 2.745 0.0777 2.731 0.0784 0.2859 
% Difference 1.15% 0.12% 1.80% 3.75% 0.17% 1.47% 0.51% 5.63% 0.29% 3.77% 0.77% 
FC2M 7-7.5 0.0515 0.0806 0.1097 124.3 2.942 0.0959 2.878 0.1121 2.648 0.0976 0.3577 
FC2M 7-7.5 DUP 0.0485 0.0728 0.1094 120.4 2.846 0.093 2.809 0.1121 2.591 0.0971 0.3431 
% Difference 6.00% 10.17% 0.27% 3.19% 3.32% 3.07% 2.43% 0.00% 2.18% 0.51% 4.17% 
FC1M 15-16 0.0336 0.0599 0.0845 80.15 1.682 0.0671 2.504 0.0708 2.459 0.0754 0.2271 
FC1M 15-16 DUP 0.0352 0.0606 0.0869 82 1.754 0.0699 2.493 0.065 2.492 0.0766 0.2274 
% Difference 4.65% 1.16% 2.80% 2.28% 4.19% 4.09% 0.44% 8.54% 1.33% 1.58% 0.13% 
FC3MREP 9-9.5 0.0352 0.0553 0.0835 77.66 1.732 0.0677 2.461 0.0614 2.902 0.0728 0.2267 
FC3MREP 9-9.5 DUP 0.0337 0.054 0.0858 76.73 1.718 0.0653 2.438 0.0562 2.867 0.0703 0.2221 
% Difference 4.35% 2.38% 2.72% 1.20% 0.81% 3.61% 0.94% 8.84% 1.21% 3.49% 2.05% 
Appendix 3a: Duplicates from ICP Analysis 
All other analyzed elements AI3082 As1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Hg1942 K_7698 
NIST 2710 79.84 3.02 0.09 1.58 <.00100 19.23 0.11 0.12 0.12 22.70 
NIST2710, dup 84.15 3.10 0.08 1.59 <00100 19.23 0.11 0.12 0.12 24.59 
% difference 5.26% 2.62% 9.69% 0.38% BDL 0.00% 0.47% 0.43% 1.20% 7.99% 
4G, 36-37 59.57 <.0500 0.06 0.92 <.00100 166.40 <.0050 <0050 <0500 6.81 
4G, 36-37, dup 61.13 < 0500 0.06 0.94 < 00100 170.10 < 0050 <0050 <0500 7.14 
% difference 2.58% BDL 4.55% 2.06% BDL 2.20% BDL BDL BDL 4.76% 
8G, 2.5-3.5 64.17 <.0500 0.06 1.01 <.00100 177.50 <.0050 <.0050 <.0500 7.89 
8G, 2.5-3.5, dup 64.15 <.0500 0.06 1.02 <00100 177.80 <.0050 <.0050 <0500 8.02 
% difference 0.03% BDL 2.83% 0.30% BDL 0.17% BDL BDL BDL 1.56% 
8G, 10.5-11.5 68.97 < 0500 0.07 1.08 <00100 133.20 <.0050 <.0050 <0500 7.77 
80,10.5-11.5, dup 69.31 <.0500 0.06 1.08 <.00100 132.50 < 0050 <0050 <0500 7.82 
% difference 0.49% BDL 2.63% 0.09% BDL 0.53% BDL BDL BDL 0.63% 
4G, 4-5 83.21 <0500 0.03 1.30 < 00100 59.67 < 0050 <0050 <0500 11.27 
4G, 4-5, dup 82.86 < 0500 0.02 1.31 <00100 59.97 <.0050 <.0050 <0500 11.23 
% difference 0.42% BDL 10.91% 0.38% BDL 0.50% BDL BDL BDL 0.36% 
4G. 8-9 76.52 <.0500 0.03 1.17 <.00100 143.70 <.0050 <.0050 <0500 11.06 
4G, 8-9, dup 76.19 < 0500 0.03 1.17 <.00100 141.50 <.0050 <.0050 <0500 11.18 
% difference 0.43% BDL 1.40% 0.68% BDL 1.54% BDL BDL BDL 1.08% 
4G, 1-2 100.70 0.07 0.03 1.56 <.00100 30.92 0.01 <.0050 <0500 15.68 
4G, 1-2, dup 101.70 0.07 0.03 1.54 < 00100 30.95 0.01 <.0050 <0500 15.44 
% difference 0.99% Z88% 16.58% 1.10% BDL 0.10% 1.98% BDL BDL 1.54% 
NIST 2710 82.82 2.98 <.0100 1.64 0.01 18.57 0.10 0.06 0.15 24.54 
NIST 2710, dup 82.06 3.04 <.0100 1.61 0.00 18.64 0.10 0.06 0.15 24.52 
% Difference 0.92% 2.00% BDL 2.09% 27.52% 0.38% 1.81% 1.59% 2.09% 0.08% 
FC-1M:3.5-4 65.65 < 0500 <0100 0.98 0.00 110.10 <.0050 <0050 <0500 8.73 
FC-1M:3.6-4, dup 65.01 <0500 <0100 0.97 0.00 108.90 < 0050 <.0050 <0500 8.79 
% Difference 0.98% BDL BDL 1.28% 18.04% 1.10% BDL BDL BDL 0.71% 
FC3MREP:0-0.5 85.20 0.09 <.0100 1.57 0.00 48.68 <.0050 <0050 <.0500 11.23 
FC3MREP:0-0.5, dup 83.49 0.08 <.0100 1.55 0.00 48.29 <.0050 <0050 <0500 10.81 
% Difference 2.03% 6.83% BDL 1.15% 20.00% 0.80% BDL BDL BDL 3.81% 
FC3MREP:4.5-5 72.16 <.0500 <0100 1.18 0.00 65.34 <.0050 <.0050 <0500 7.92 
FC3MREP:4.5-5, dup 72.19 <.0500 <.0100 1.18 0.00 65.07 <.0050 <.0050 <0500 7.95 
% Difference 0.04% BDL BDL 0.42% 13.40% 0.41% BDL BDL BDL 0.40% 
NIST 2710 88.57 3.21 <0100 1.63 0.00 18.74 0.11 0.07 0.12 30.56 
NIST 2710, dup 88.57 3.22 <0100 1.64 0.00 18.81 0.11 0.07 0.12 30.15 
% Difference 0.00% 0.12% BDL 0.61% 18.53% 0.37% 0.00% 1.06% 5.48% 1.35% 
FC-3M;3.5-4 99.83 < 0500 <0100 1.38 0.00 65.16 < 0050 <0050 <0500 15.41 
FC-3M:3.5-4, dup 100.30 < 0500 <0100 1.38 0.00 65.95 < 0050 <0050 <0500 15.52 
% Difference 0.47% BDL BDL 0.22% 6.42% 1.21% BDL BDL BDL 0.71% 
FC-2M:0-0.5 93.70 0.13 <.0100 1.67 0.00 52.38 < 0050 <.0050 <0500 13.82 
FC-2M;0-0.5, dup 91.49 0.14 <.0100 1.67 0.00 52.53 <.0050 <.0050 <0500 12.65 
% Difference 2.39% 4.27% BDL 0.24% 38.36% 0.29% BDL BDL BDL 8.84% 
FC-2M;4.5-5 78.39 <.0500 <0100 1.30 0.00 87.62 <.0050 <.0050 <0500 8.92 
FC-2M:4.5-6, dup 76.59 < 0500 <0100 1.28 0.00 87.22 < 0050 <.0050 <0500 8.38 
% Difference 2.32% BDL BDL 1.63% 44.62% 0.46% BDL BDL BDL 6.35% 
FC3M 7.5-8 66.01 <0500 <0100 0.97 0.00 123.30 < 0050 <0050 <0500 8.33 
FC3M 7.5-8 (dup) 66.29 < 0500 <.0100 0.97 0.00 122.70 <.0050 <.0050 <.0500 8.34 
% Difference 0.42% BDL BDL 0.28% 10.53% 0.49% BDL BDL BDL 0.04% 
FC2M 10.5-11 80.61 <0500 <0100 1.25 0.00 69.80 < 0050 <.0050 <0500 10.84 
fc2m 10.5-11 DUP 81.47 < 0500 <0100 1.25 0.00 72.57 < 0050 <0050 <0500 10.96 
% Difference 1.06% BDL BDL 0.08% 7.59% 3.89% BDL BDL BDL 1.10% 
FC3M 11.5-12 69.12 <.0500 <0100 1.04 0.00 117.90 < 0050 <.0050 <0500 9.05 
FC3M 11.5-12 DUP 69.43 <.0500 <0100 1.04 0.00 118.40 < 0050 <.0050 <0500 9.11 
% Difference 0.45% BDL BDL 0.29% 3.29% 0.42% BDL BDL BDL 0.71% 
FC2M 7-7.5 87.73 < 0500 <.0100 1.37 0.00 72.43 <.0050 <.0050 <.0500 12.57 
FC2M 7-7.5 DUP 86.83 < 0500 <0100 1.32 0.00 69.92 < 0050 <0050 <0500 12.91 
% Difference 1.03% BDL BDL 3.34% 20.97% 3.53% BDL BDL BDL 2.67% 
FC1M 15-16 63.17 < 0500 <0100 0.91 0.00 185.80 <.0050 <0050 <0500 10.17 
FC1M 15-16 DUP 63.12 < 0500 <0100 0.92 <.00100 190.30 <.0050 <.0050 <0500 10.08 
% Difference 0.08% BDL BDL 0.69% BDL 2.39% BDL BDL BDL 0.89% 
FC3MREP 9-9.5 58.89 < 0500 <0100 0.80 < 00100 170.80 < 0050 <.0050 <0500 8.50 
FC3MREP 9-9.5 DUP 59.15 <.0500 <0100 0.78 < 00100 167.60 < 0050 <0050 <0500 8.64 
% Difference 0.44% BDL BDL 1.55% BDL 1.89% BDL BDL BDL 1.69% 
Appendix 3a: Duplicates from ICP Analysis- all other analyzed elements 
Li6707 Mg2936 Mo2020 Na5889 Sb2068 Se1960 812124 Sn1899 Sr4215 Ti3234 TI1908 
NIST 2710 0.11 24.73 0.11 2.45 < 0800 <0800 2.34 0.03 0.46 3.95 <.0800 
NIST 2710, dup 0.13 26.44 0.11 2.59 < 0800 <0800 2.43 < 0300 0.49 4.13 < 0800 
% difference 10.63% 6.68% 0.65% 5.59% BDL BDL 3.64% BDL 5.83% 4.58% BDL 
4G, 36-37 0.13 82.49 <.0100 0.38 <.0800 <.0800 1.46 <.0300 0.12 0.50 <.0800 
4G, 36-37, dup 0.14 85.65 <.0100 0.37 <.0800 <0800 1.54 < 0300 0.13 0.52 < 0800 
% difference 5.37% 3.76% BDL 2.37% BDL BDL 5.46% BDL 3.96% 2.96% BDL 
8G, 25-3.5 0.15 83.35 <.0100 0.48 <.0800 <0800 1.18 < 0300 0.15 0.55 <.0800 
8G. 2.5-3.5, dup 0.15 84.32 < 0100 0.48 < 0800 <0800 1.19 < 0300 0.15 0.56 < 0800 
% difference 0.67% 1.16% BDL 0.08% BDL BDL 0.67% BDL 0.27% 0.59% BDL 
8G, 10.5-115 0.16 84.11 <0100 0.44 < 0800 <0800 1.43 < 0300 0.12 0.52 <.0800 
8G, 10.5-11.5, dup 0.16 84.37 < 0100 0.43 < 0800 <0800 1.45 < 0300 0.12 0.52 < 0800 
% difference 0.80% 0.31% BDL 2.03% BDL BDL 1.18% BDL 0.35% 0.33% BDL 
4G, 4-5 0.17 79.27 < 0100 0.54 < 0800 <0800 2.55 < 0300 0.06 0.64 < 0800 
4G, 4-5, dup 0.17 79.69 < 0100 0.56 <.0800 <0800 2.53 < 0300 0.06 0.64 <.0800 
% difference 0.41% 0.53% BDL 2.46% BDL BDL 0.63% BDL 0.48% 0.78% BDL 
4G, 8-9 0.16 90.60 <.0100 0.53 < 0800 <0800 2.15 0.03 0.11 0.69 <.0800 
4G, 8-9, dup 0.16 89.94 < 0100 0.54 < 0800 <0800 2.92 0.03 0.11 0.70 <.0800 
% difference 0.25% 0.73% BDL 1.10% BDL BDL 30.48% 5.73% 0.36% 0.53% BDL 
4G, 1-2 0.22 77.61 <0100 0.69 < 0800 <0800 2.31 <.0300 0.06 0.55 < 0800 
4G, 1-2, dup 0.22 76.96 < 0100 0.68 < 0800 <0800 2.32 < 0300 0.06 0.54 < 0800 
% difference 0.91% 0.84% BDL 0.87% BDL BDL 0.39% BDL 0.17% 0.46% BDL 
NIST 2710 0.13 25.54 0.08 2.51 <0800 <0800 2.96 < 0300 0.48 4.10 0.09 
NIST 2710, dup 0.13 25.66 0.09 2.51 <0800 <0800 3.14 <.0300 0.48 4.10 0.08 
% Difference 0.95% 0.47% 3.02% 0.28% BDL BDL 6.16% BDL 0.40% 0.05% 16.31% 
FC-1M:3.5-4 0.14 83.82 <0100 0.40 < 0800 <0800 1.87 < 0300 0.09 0.52 < 0800 
FC-1M:3.5-4, dup 0.15 82.98 < 0100 0.39 < 0800 <0800 1.87 < 0300 0.09 0.51 <.0800 
% Difference 2.44% 1.01% BDL 2.12% BDL BDL 0.16% BDL 1.11% 0.90% BDL 
FC3MREP:0-0.5 0.19 79.68 <.0100 0.52 < 0800 <.0800 1.99 <.0300 0.07 0.47 <.0800 
FC3NIREP:0-0.5, dup 0.18 78.41 <0100 0.52 < 0800 <0800 1.98 <.0300 0.07 0.47 < 0800 
% Difference 3.76% 1.61% BDL 0.69% BDL BDL 0.40% BDL 1.69% 0.60% BDL 
FC3MREP;4.5-5 0.16 73.22 < 0100 0.38 <.0800 <0800 1.59 < 0300 0.07 0.62 <.0800 
FC3MREP:4.5-5, dup 0.16 73.00 < 0100 0.38 < 0800 <0800 1.83 <.0300 0.07 0.62 <.0800 
% Difference 1.24% 0.30% BDL 1.78% BDL BDL 13.98% BDL 0.46% 0.49% BDL 
NIST 2710 0.15 28.61 0.09 2.99 < 0800 <0800 2.79 0.04 0.53 4.27 <.0800 
NIST 2710, dup 0.15 28.78 0.09 2.95 <.0800 <0800 2.75 0.04 0.53 4.30 0.09 
% Difference 1.44% 0.59% 1.62% 1.28% BDL BDL 1.30% 12.53% 0.57% 0.58% BDL 
FC-3M;3.5-4 0.23 91.51 <0100 0.49 < 0800 <0800 2.69 < 0300 0.08 0.47 < 0800 
FC-3M:3.5-4, dup 0.23 90.59 < 0100 0.47 < 0800 <0800 2.60 < 0300 0.08 0.47 < 0800 
% Difference 0.30% 1.01% BDL 2.56% BDL BDL 3.63% BDL 1.04% 0.28% BDL 
FC-2M:0-0.5 0.22 87 18 <0100 0.53 <.0800 <0800 2.42 <.0300 0.08 0.45 <.0800 
FC-2M;0-0.5, dup 0.20 84.35 <0100 0.50 <.0800 <0800 2.46 <.0300 0.08 0.44 < 0800 
% Difference 9.42% 3.30% BDL 6.00% BDL BDL 1.48% BDL 3.01% 1.61% BDL 
FC-2M:4.5-5 0.18 86.73 < 0100 0.44 <.0800 <0800 1.76 <.0300 0.09 0.53 < 0800 
FC-2M:4.5-5, dup 0.17 84.44 < 0100 0.43 < 0800 <0800 1.75 <.0300 0.08 0.52 < 0800 
% Difference 5.72% 2.68% BDL 0.30% BDL BDL 0.80% BDL 2.98% 1.42% BDL 
FC3M 7.5-8 0.15 88.86 < 0100 0.39 < 0800 <0800 0.78 < 0300 0.10 0.62 <.0800 
FC3M 7.5-8 (dup) 0.15 88.67 < 0100 0.37 <.0800 <.0800 0.75 <.0300 0.10 0.62 <.0800 
% Difference 1.20% 0.21% BDL 3.48% BDL BDL 4.52% BDL 0.41% 0.06% BDL 
FC2M 10.5-11 0.18 81.84 < 0100 0.41 <0800 <0800 0.66 < 0300 0.07 0.54 < 0800 
fc2m 10.5-11 DUP 0.19 83.98 < 0100 0.42 < 0800 <0800 0.69 < 0300 0.08 0.54 < 0800 
% Difference 4.11% 2.58% BDL 2.54% BDL BDL 3.98% BDL 5.80% 0.44% BDL 
FC3M 11.5-12 0.15 91.58 <0100 0.38 < 0800 <0800 0.59 < 0300 0.09 0.59 <.0800 
FC3M11.5-12 DUP 0.16 91.76 < 0100 0.38 < 0800 <0800 0.59 <.0300 0.09 0.59 <.0800 
% Difference 0.71% 0.20% BDL 0.08% BDL BDL 1.07% BDL 0.44% 0.00% BDL 
FC2M 7-7.5 0.20 87.59 < 0100 0.52 <.0800 <0800 1.11 <.0300 0.08 0.54 <.0800 
FC2M 7-7.5 DUP 0.20 86.87 <.0100 0.51 <.0800 <0800 1.07 <.0300 0.08 0.53 <.0800 
% Difference 2.51% 0.83% BDL 0.60% BDL BDL 3.12% BDL 1.56% 1.87% BDL 
FC1M15-16 0.15 86.76 < 0100 0.36 <.0800 <0800 0.58 < 0300 0.15 0.63 <.0800 
FC1M 15-16 DUP 0.15 87.13 < 0100 0.36 <.0800 <0800 0.67 <.0300 0.15 0.63 <.0800 
% DifferMice 0.95% 0.43% BDL 0.56% BDL BDL 13.53% BDL 0.41% 0.75% BDL 
FC3MREP 9-9.5 0.14 87.14 < 0100 0.34 < 0800 <0800 0.68 < 0300 0.13 0.53 < 0800 
FC3MREP 9-9.5 DUP 0.15 87.75 < 0100 0.34 < 0800 <0800 0.76 <.0300 0.13 0.53 < 0800 
% Difference 3.66% 0.70% BDL 0.53% BDL BDL 10.15% BDL 0.82% 0.19% BDL 
91 
Appendix 3b: Digest Duplicates 
Co Cr Cu Fe Mn Mi P Pb S V Zn 
4G, 25-26 0.0486 0.0927 0.0834 103.6 2.314 0.0774 2.737 0.0979 1.637 0.0826 0.3039 
4G, 25-26, dup 0.0461 0.0815 0.0786 98.77 2.188 0.0827 2.92 0.1009 1.735 0.0726 0.2847 
% difference 5.28% 12.86« 5.93% 4.77% 5.60% 6.62% 6.47% 3.02% 5.81% 12.89% 6.82% 
4G.3-4 0.0517 0.0928 0.113 120.2 2.404 0.095 3.054 0.1169 1.466 0.102 0.3788 
4G, 3-4, dup 0.0515 0.0978 0.1101 119.9 2.413 0.0928 2.971 0.1204 1.407 0.1058 0.3814 
% difference 0.39% 5.28% 2.60% 0.28% 0.37% 2.34% 2.76% 2.98% 4.11% 3.66% 0.68% 
40, 33-34 0.0415 0.0697 0.0766 90.72 2.292 0.0737 2.638 0.085 2.649 0.0717 0.264 
40, 33-34, dup 0.0439 0.0771 0.0843 94.54 2.39 0.0775 2.786 0.0814 2.776 0.0749 0.2702 
% difference 5.62% 10.08% 9.87% 4.12% 4.19% 5.03% 5.46% 4.33% 4.68% 4.37% 2.32% 
80,1.5-2 0.0454 0.0823 0.0863 101.4 2.842 0.0826 3.044 0.1049 3.315 0.0802 0.3173 
80, 1.5-2, d )̂ 0.0469 0.0875 0.0866 102.5 2.894 0.0839 3.024 0.0967 3.34 0.0822 0.3202 
%difference 3.28% 6.12% 0.38% 1.08% 1.81% 1.86% 0.66% 8.13% 0.78% 2.46% 0.91% 
80,10.5-11.5 0.046 0.0782 0.0945 101.7 2.698 0.0812 2.857 0.0963 3.014 0.0827 0.3005 
80,10.5-11.5, dup 0.047 0.0768 0.0902 101.6 2.685 0.0822 2.87 0.0969 3.018 0.0834 0.298 
% difference 2.18% 1.81« 4.66% 0.10% 0.48% 1.22% 0.48% 0.62% 0.13% 0.84% 0.84% 
FC-1M:3-3.5 0.0429 0.0706 0.0863 87.72 1.502 0.0781 2.685 0.0822 2.071 0.078 0.2753 
FC-1M:3-3.5-DIO.DUP. 0.045 0.0746 0.0859 89.12 1.552 0.0787 2.756 0.0836 2.142 0.0758 0.2784 
%DifhrBnce 4.78% 5.51« 0.46% 1.88% 3.27% 0.77% 2.61% 1.69% 3.37% 2.86% 1.12% 
FC-1M:6.5-7 0.0403 0.0611 0.0698 75.9 1.468 0.0671 2.464 0.0746 2.51 0.0616 0.266 
F01M;6.5-7-DIG.DUP. 0.0401 0.0609 0.0733 77.47 1.502 0.0673 2.512 0.0888 2.565 0.0643 0.2549 
% Difference 0.50% 0.33% 4.89% 2.08% 2.29% 0.30% 1.93% 17.38% 2.17% 4^9% 4.26% 
FC3MREP:5-5.5 0.0558 0.0845 0.1047 105.8 1.711 0.089 2.403 0.1055 3.642 0.0939 0.317 
FC3MREP:&-5.5-DIO.DUP 0,0557 0.0852 0.111 106.9 1.733 0.0903 2.472 0.0953 3.723 0.0931 0.3267 
^Difference 0.18% 0.82% 5.84% 1.03% 1.28% 1.48% 2.83% 10.16% 2.20% 0.86% 3.01% 
F03M:2.5.3 0.0541 0.0907 0.1161 121.9 2.186 0.0981 2.983 0.0923 1.495 0.101 0.3571 
FC-3M5.5-3.DIG-DUP. 0.055 0.086 0.1203 123.9 2.194 0.0998 2.995 0.1075 1.488 0.1088 0.3593 
%Diff8rence 1.68% 5l32% 3.68% 1.63% 0.37% 1.72% 0.40% 15Ja% 0.47% 7.44% 0.61% 
FC-3M:S-€.5 0.053 0.0743 0.0919 98.59 1.637 0.0855 2.735 0.0943 2.914 0.0878 0.314 
FC-3M:6-6.5.DIG.DLIP. 0.0543 0.0749 0.0933 97.17 1.651 0.0851 2.699 0.0822 3.049 0.0859 0.3091 
%DiffBrence Z42% 0.80% 1.81% 1.48% 0.88% 0.47% 1.32% 13.71% 4.83% 2.19% 1.87% 
FC-2M:5-5.5 0.0537 0.0738 0.1035 117.4 2.536 0.0947 3.048 0.0968 2.306 0.0863 0.3402 
FC-2M:5-5.5-DIG.DUP. 0.0513 0.071 0.0957 108.4 2.385 0.0884 2.775 0.0877 1.986 0.0795 0.3222 
«Difference 4.57% 3.87% 7.83% 7.97% 6.14% 6M% 9.38% 9.86% 14.91% 8.20% 5.43% 
FC3M 11-11.5 0.0437 0.0683 0.0845 93.69 1.811 0.0803 2.621 0.0775 2.749 0.0782 0.2749 
FC3M 11-11.5 DIO.DUP 0.0433 0.0729 0.0875 94.53 1.871 0.0874 2.67 0.0815 2.675 0.0812 0.2801 
%Din<erence 0.92% 6.52% 3.49% 0.89% 3.26% 8.47% 1.88% 5.03% 2.73% 3.76% 1.87% 
FC3MREP 13-13.5 0.0337 0.0501 0.0842 78.1 1.792 0.0652 2.433 0.0662 2.402 0.0759 0.2162 
FC3MREP13-13.5DIGDUP 0.0351 0.056 0.0849 79.53 1.822 0.0686 2481 0.0656 2.476 0.0725 0.2199 
% Difference 4.07% 11.12% 0.83% 1.81% 1.66% 5.08% 1.98% 0.91% 3.03% 4.58% 1.70% 
FC3M 15-15.5 0.0437 0.0749 0.0875 94.53 1.742 0.0817 2.622 0.0819 2.495 0.0823 0.2855 
FC3M 15-15.5 DIO.DUP 0.0415 0.067 0.0889 96.83 1.693 0.0823 2.617 0.0782 2.583 0.082 02844 
«Difference 5.16% 11.13% 1.89% 2.40% 2.88% 0.73% 0.19% 4.62% 3.47% 0.37% 0.39% 
FC1M 18-19 0.0328 0.0527 0.0789 75.68 1.598 0.0639 2.505 0.0608 2.394 0.0645 0.2142 
FC1M 18-19 DIG.DUP 0.0327 0.0521 0.0782 75.15 1.597 0.0629 2.45 0.0687 2.374 0.0639 0.2107 
«Difference 0.31% 1.18% 0.89% 0.70% 0.06% 2.22% 12.20% 0.84% 0.93% 1.68% 
FC2M 8-8.5 0.0473 0.0826 0.1135 119.2 2.451 0.0935 2.821 0.0969 2.211 0.0937 0.3507 
FC2M 8-8.5 DIG.DUP 0.0475 0.0931 0.1495 122.2 2.578 0.0962 2.864 0.1185 2.589 0.1031 0.4154 
«Difference 0.42« 11.98% 27.38% 2.49% 5.08% 2.88% 1.81% 20.06% 15.78% 9.58% 16.89% 
FC1M 9-9.5 0.0416 0.0586 0.0845 82.45 1.441 0.0732 2.597 0.0727 2236 0.0717 0.244 
FC1M 9.-9.5 DIG.DUP 0.0443 0.0618 0.0881 85.3 1.498 0.0741 2.675 0.077 2.437 0.0763 0.2598 
«DMerence 6.29% 5.32% 4.17% 3.40% 3.88% 1.22% 2.96% 5.74% 8.60% 6.22% 6.27% 
AH ottier elements AI3082 AS1890 B2497 Ba2335 Be2348 Ca3181 Cd226S Cd2288 Hg1942 K_7698 U6707 
40, 25-26 74.09 <0500 0.02 1.15 < 00100 94.06 < 0050 <0050 <0500 10.01 0.16 
40, 25-26, dup 66.94 < 0500 0.02 1.06 <00100 88.70 < 0050 <0050 <0500 7.69 0.15 
«difference 10.14% BDL 48.10% 7.89% BDL &87« BDL BDL BDL 26.23% 6.60% 
4G,3-4 93.77 < 0500 <0100 1.40 0.00 41.37 <0050 <0050 <0500 12.80 0.21 
4G, 3-4, dup 95.26 < 0500 0.01 1.38 <00100 40.98 < 0050 <0050 <0500 12.48 0.20 
«cfifference 1.S8« BDL BDL 1.73% BDL 0.99% BDL BDL BDL 2.53% 1.17% 
40,33-34 65.41 <0500 0.06 0.99 < 00100 170.60 < 0050 <0050 <0500 8.10 0.15 
4G. 33-34, dwp 69.61 <0500 0.06 1.01 <00100 180.60 < 0050 <0050 <0500 8.81 0.16 
«difference 6.22% BDL 2.27% 2.79% BDL 5.69% BDL BDL BDL 8.46% 8.90% 
80,1.5-2 69.55 <0500 0.06 1.03 < 00100 136.10 <0050 <0050 <0500 7.81 0.16 
80,1.5-2, dio 72.18 < 0500 0.07 1.05 < 00100 136.20 < 0050 <0050 <0500 8.70 0.16 
«difference 3.71« BDL 2.02% 1.92% BDL 0.07% BDL BDL BDL 10.79% 4.09% 
8G, 10.5-11.5 69.25 < 0500 0.06 1.08 < 00100 133.70 < 0050 <0050 0.25 7.78 0.16 
80,10.5-11.5, dup 68.97 < 0500 0.07 1.08 < 00100 133.20 < 0050 <0050 <0500 7.77 0.16 
«difference 0.41« BDL 2.94% 0.28% BDL 0.37% BDL BDL BDL 0.09% 0.62% 
FC-1M;3-3.5 67.63 < 0500 <0100 1.00 0.00 101.70 < 0050 <0050 <0500 8.85 0.15 
FC-1M:3-3.5-DIG.DUP. 69.75 < 0500 <0100 1.00 0.00 107.20 < 0050 <0050 <0500 9.39 0.16 
«Dtfference 3.09% BDL BDL 0.81% 0.33% fi.27% BDL BDL BDL 5.82% 3.83% 
FC-1M:6.5-7 52.99 < 0500 <0100 0.85 0.00 137.50 < 0050 <0050 <0500 6.03 0.12 
FC-1M:6.5-7-DIO.DUP. 54.32 < 0500 <0100 0.85 0.00 142.50 < 0050 <0050 <0500 6.27 0.12 
«Difference 2.48% BDL BDL 0.18% 10.82% 3.87% BDL BDL BDL 3.92% 2.41% 
FC3li4REP:5-5.5 77.41 <0500 <0100 122 0.00 79.17 < 0050 <0050 <0500 9.93 0.17 
FC3MREP:5-5.5-OIG.DUP 79.10 < 0500 <0100 1.22 0.00 77.56 < 0050 <0050 <0500 10.31 0.17 
«Diffierence 2.16% BDL BDL 0.28% 0.81% 2.08% BDL BDL BDL 3.72% 2.63« 
FC-3M:2.5-3 91.45 < 0500 <0100 1.35 0.00 59 26 < 0050 <0050 <0500 12.97 0.22 
FC-3M:2.5-3-DIG.DUP. 95.52 < 0500 <0100 1.38 0.00 62.86 <0050 <0050 <.0500 14.19 0.22 
«Difference 4.38% BDL BDL 2.08% 21.84% 5l90% BDL BDL BDL 8.98% 2.60% 
FC-3M:6<.5 75.09 < 0500 <0100 1.11 0.00 71.38 < 0050 <0050 <0500 10.19 0.17 
FC-3M:6 .̂S-DIG.DUP. 74.36 < 0500 <0100 1.08 0.00 76.14 < 0050 <0050 <0500 10.00 0.17 
«Difference 0.98% BDL BDL 2.92% 23.61% 6.48% BDL BDL BDL 1.92% 3.83% 
FC-2M:5-5.5 76.38 < 0500 <0100 1.28 0.00 91.04 < 0050 <0050 <0500 8.47 0.17 
FC-2M:5-5.5-DIG.DUP. 73.29 < 0500 <0100 1.20 0.00 85.20 < 0050 <0050 <0500 8.57 0.17 
«Difference 4.13% BDL BDL 6.83% 7.32% 6.63% BDL BDL BDL 1.07% 2.27% 
FC3M 11-11.5 70.55 < 0500 <0100 1.01 0.00 112.50 < 0050 <0050 <0500 10.52 0.15 
FC3M 11-11.5 DIG.DUP 69.90 < 0500 <0100 1.02 0.00 115.10 < 0050 <0050 <0500 10.03 0.15 
«Difference 0.93% BDL BDL 0.89% 21.43% 2.28% BDL BDL BDL 4.77% 0.98% 
FC3MREP 13-13.5 60.07 <.0500 <0100 0.84 < 00100 190.70 < 0050 <0050 <0500 9.17 0.14 
FC3MREP13-13.5DIGDUP 60.66 < 0500 <0100 0.86 < 00100 192 70 < 0050 <0050 <0500 9.18 0.14 
«Difference 0.98% BDL BDL 2.83% BDL BDL BDL 0.09% 1.28% 
FC3M 15-15.5 722S < 0500 <0100 1.06 0.00 138.30 < 0050 <0050 <0500 10.27 0.16 
FC3M 15-15.5 DIG.DUP 73.60 < 0500 <0100 1.06 0.00 136.30 < 0050 <0050 <0500 10.96 0.16 
«Difference 1.84« BDL BDL 0.09% 31.18% 1.46% BDL BDL BDL 6.50% 0.87% 
FC1M 18-19 53.13 < 0500 <.0100 0.80 < 00100 <0050 <0500 6.94 0.13 
FC1M 18-19 DIG.DUP 51.82 < 0500 <0100 0.79 < 00100 177.40 < 0050 <0050 <0500 6.54 0.13 
«Difference 2.50« BDL BDL 1.21% BDL BDL BDL 5.90% 1.86% 
FC2M 8-8.5 87.03 < 0500 <0100 1.34 0.00 82.42 < 0050 <0050 <0500 12.23 0.20 
FC2M 8-8.5 DIG.DUP 89.92 < 0500 <0100 1.36 0.00 82.82 < 0050 <0050 <0500 13.11 0.20 
«Difference 3.27« BDL BDL 1.88% 1.23% 0.48% BDL BDL BDL 6.98% 1.67% 
FC1M 9-9.5 57.59 <0500 <0100 0.80 < 00100 114.60 < 0050 <0050 <0500 6.97 0.14 
FC1M 9.-9.5 DIG.DUP 62.89 <0500 <0100 0.84 < 00100 121.40 < 0050 <0050 <0500 8.60 0.15 
«Différence 8.8Q« BDL BDL 4.18% BDL 8.76% BDL BDL BDL 20.94% 6.50% 
AppencKx 3b; Digest Duplicates 
AU other elements Mg2936 MO2020 
4G, 25-26 88.86 <.0100 
4G, 25-26, dup 84.86 <0100 
%diffeinence 4.81% BDL 
4G.3-4 81.03 <0100 
4G, 3-4, dup 80.30 <0100 
% difference 0.90% BDL 
46,33-34 87.70 <0100 
4G, 33-34, dup 94.47 <0100 
% difference 7.43% BDL 
8G, 1.5-2 84.29 <0100 
8G, 1.5-2, dup 86.24 <0100 
%dtf|ierence 2.29% BDL 
8G, 10.5-11.5 83.80 <.0100 
8G, 10.5-11.5, dup 84.11 <0100 
%dtfference 0.37% BDL 
FC-1M:3-3.5 84.18 <0100 
FC-1M:3-3.5-DIG.DUP. 87.28 <0100 
%OiHterence 3.62% BDL 
FC-1M:6.5-7 81.21 <.0100 
FC-1M:6.5-7-DIG.DUP. 82.66 <.0100 
% Difference 1.77% BDL 
FC3MREP:5.5.5 80.53 <.0100 
FC3MREP:5-5.5-DIG.DUP 81.72 <0100 
% DiHierence 1.47% BDL 
FC-3M:2.5-3 89.88 <0100 
FC-3M:2.5-3-DIG.DUP. 91.92 <0100 
% Omserence Z24% BDL 
FC-3M:6-6.5 86.19 <0100 
FC-3M:6-6.5-DIG.DUP. 88.76 <0100 
% Deference 2.94% BDL 
FC-2M:5-5.5 86.02 <0100 
FC-2M:5-5.5-DIG.DUP. 80.70 <0100 
%Difference 6.38% BDL 
FC3M 11-11.5 87.28 <0100 
FC3M 11-11.5 DIG.DUP 88.14 <0100 
%DlffBrence 0.98% BDL 
FC3MREP 13-13.5 86.46 <0100 
FC3MREP13-13.5DIGDUP 87.56 <0100 
% Différence 1.26% BDL 
FC3M 15-15.5 90.48 <0100 
FC3M 15-15.5 DIG.DUP 90.11 <0100 
%Difference 0.41% BDL 
FC1M 18-19 85.70 <0100 
FC1M 18-19 DIG.DUP 83.97 <0100 
%Difference 2.04% BDL 
FC2M 8-8.5 84.91 <0100 
FC2M 8-8.5 DIG.DUP 85.40 <0100 
%Difference 0.58% BDL 
FCIM 9-9.5 84.62 <0100 
FC1M 9.-9.5 DIG.DUP 88.48 <0100 
%Dinerence 4.46% BDL 
5889 Sb2068 Se1960 Si2124 Sn1899 Sr4215 Ti3234 111908 
0.50 <.0800 <0800 3.42 <.0300 0.08 0.69 <0800 
0.44 <0800 <0800 1.60 <.0300 0.07 0.49 <0800 
12.00% BDL BDL 72.64% BDL 5.42% 33.52% BDL 
0.56 <0800 <0800 2.78 <0300 0.06 0.69 <0800 
0.56 <0800 <0800 2.73 <.0300 0.06 0.67 <0800 
0.36% BDL BDL 2.07% BDL 216% 2.62% BDL 
0.38 <0800 <0800 1.66 <0300 0.13 0.42 <0800 
0.42 <0800 <0800 1.55 <0300 0.14 0.44 <0800 
9.94% BDL BDL 7.03% BDL 7.84% 5.26% BDL 
0.50 <0800 <0800 1.45 <0300 0.12 0.51 <.0800 
0.50 <.0800 <0800 1.35 <.0300 0.12 0.45 <0800 
1.24% BDL BDL 6.65% BDL 1.73% 13.09% BDL 
1.34 <0800 <0800 1.23 <0300 0.12 0.52 <0800 
0.44 <0800 <0800 1.43 <0300 0.12 0.52 <,0800 
100.49% BDL BDL 15.29% BDL 0.43% 0.08% BDL 
0.39 <0800 <0800 1.72 <0300 0.09 0.50 <0800 
0.39 <0800 <0800 1.68 <0300 0.09 0.50 <0800 
0.08% BDL BDL 2.18% BDL 5.02% 1.50% BDL 
0.37 <0800 <0800 1.20 <.0300 0.10 0.59 <0800 
0.38 <0800 <0800 1.37 <0300 0.11 0.65 <.0800 
2.50% BDL BDL 13.04% BDL 2.65% 8.88% BDL 
0.41 <0800 <0800 1.59 <0300 0.07 0.64 <.0800 
0.42 <0800 <0800 1.93 <0300 0.07 0.55 <0800 
2.63% BDL BDL 19.07% BDL 0.28% 15.30% BDL 
0.50 <0800 <0800 1.97 <0300 0.07 0.45 <.0800 
0.51 <0800 <0800 2.34 <0300 0.07 0.44 <0800 
2.43% BDL BDL 16.81% BDL 4.33% 1.19% BDL 
0.43 <0800 <0800 1.77 <0300 0.07 0.53 <.0800 
0.40 <0800 <0800 1.71 <0300 0.07 0.45 <0800 
7.09% BDL BDL 3.33% BDL &20% 15.98% BDL 
0.44 <0800 <0800 1.57 <0300 0.09 0.70 <.0800 
0.44 <0800 <0800 1.29 <0300 0.08 0.48 <0800 
0.27% BDL BDL 19.84% BDL 6.98% 37.51% BDL 
0.38 <0800 <0800 0.68 <0300 0.09 0.64 <0800 
0.39 <0800 <0800 0.65 <0300 0.09 0.60 <0800 
0.65% BDL BDL 4.63% BDL 1.90% 5.24% BDL 
0.34 <0800 <0800 0.58 <0300 0.16 0.59 <0800 
0.35 <0800 <0800 0.57 <0300 0.16 0.59 <0800 
2.66% BDL BDL 1.89% BDL 1.66% 1.49% BDL 
0.39 <0800 <0800 0.57 <0300 0.11 0.48 <0800 
0.39 <0800 <0800 0.56 <0300 0.11 0.50 <0800 
1.10% BDL BDL Z66% BDL 0.19% 4.12% BDL 
0.33 <0800 <0800 0.43 <0300 0.14 0.53 <0800 
0.31 <0800 <0800 0.42 <0300 0.13 0.52 <.0800 
5.42% BDL BDL 1.78% BDL 4.60% 2.43% BDL 
0.46 <0800 <0800 0.83 <0300 0.08 0.55 <0800 
0.49 <0800 <0800 0.88 <0300 0.09 0.60 <0800 
8.23% BDL BDL 5.32% BDL 2.14% 8.48% BDL 
0.30 <0800 <0800 0.48 <0300 0.09 0.51 <0800 
0.34 <0800 <0800 0.55 <0300 0.10 0.56 <0800 
11.11% BDL BDL 14.73% BDL 6.58% 8.98% BDL 
Appemfix 3c: Spike results from ICP and (fgest 
ICP spites CoCr CuFe Mn Ni P PbS V Zn 
4G, 20-21 %recovttry 95.50% 96.64% 101.40% 96.30% 93.31% 95.15% 105.10% 90.60% 104.90% 100.10% 97.51% 
Lab Blank 
4G. 9-10 
%recov«ry 102.80% 98.84% 96.32% 98.08% 95.60% 98.99% 106.90% 92.36% 106.50% 97.68% 100.40% 
r̂ecovery 117.80% 113% 100.20% 153.50% 102.20% 111.30% 128.60% 92.50% 112.00% 114.50% 97.81% 
4G. 13-14 %recovery 98.55% 98.30% 98.60% 95.64% 94.28% 95.64% 102.50% 91.99% 105.90% 99.31% 98.49% 
4G, 17-18 %recovery 95.98% 92.42% 101% 94.60% 92.39% 93.94% 101.80% 89.31% 105.40% 98.37% 94.74% 
4G. 32-33 % recovery 89.26% 90.66% 93% 89.64% 88.95% 90.13% 98.06% 86.62% 103.20% 93.46% 91.87% 
8G, 0.5-1 % recovery 89.50% 90.45% 9326% 90.80% 89.49% 90.53% 99.18% 86.56% 103.20% 95.45% 92.46% 
8G, 6.5-7.5 %recovery 89.54% 91.15% 92.11% 91.09% 89.02% 90.54% 99.06% 86.58% 103.10% 92.73% 92.46% 
80, 13.5-14.5 %recovary 90.32% 92.86% 91.59% 91.24% 89.30% 91.22% 98.90% 86.90% 103.00% 94.12% 9322% 
Lab Blank % recovery 89.43% 93.37% 91.96% 92.32% 91.30% 94.11% 98.86% 85.05% 99.10% 91.97% 94.08% 
FC-1M:1.5-2-DILLrr RQ %recovery 88.82% 94.67% 98.60% 92.93% 94.04% 95.50% 103.60% 87.07% 103.40% 96.35% 94.06% 
FC-1M:5-5.5-DILUr RQ %recovery 88.87% 93.78% 97.61% 93.14% 93.40% 93.99% 101% 86.68% 100.90% 95.64% 
96.69% 
93.25% 
FC3ly|REP;2-2.5-OIL RQ %recovwy 91.07% 94.55% 100.40% 91.97% 95.48% 95.09% 99.74% 87.22% 98.31% 9423% 
REP:5-5.5-DUP_RQ %reeovery 91.48% 94.70% 100.60% 92.65% 96% 94.93% 99.04% 86.80% 98.02% 95.56% 93.62% 
LAB BLANK RQ % Recovery 94.49% 98.37% 101.50% 97.82% 96.61% 100.30% 106.30% 88.45% 104.40% 98.74% 97.30% 
FC-3M:1-1.5-DILUT RQ %Recovery 89.40% 94.08% 104.10% 93.37% 96.75% 97.07% 105.80% 87.02% 103.10% 98.85% 94.65% 
FG-3M:5-5.5-DIUJr RQ ^Recovery 87.39% 95.06% 95.86% 92.38% 93.09% 96.31% 103.80% 86.01% 10120% 94.61% 95.06% 
FC-2M:2-2.5-DILUr RQ %Recovery 82.86% 77.88% 82.05% 86.63% 78.47% 90.30% 543.60% 82.10% 96.81% 79.93% 89.11% 
FC-2M:5.5-e-DILUr RQ %Recovery 87.68% 93.89% 86.95% 90.44% 84.67% 94.06% 101.70% 85-93% 98.86% 84.82% 93.91% 
LFB %Recovery 99.10% 110.20% 101.50% 98.50% 98.90% 100.00% 99.76% 105.00% 107.10% 
FC3M 7.5-8 (dup) RQ %Recovery 97.49% 95.35% 102.50% 95.28% 98.02% 96.78% 99.33% 104.50% 98.30% 97.34% 
FC3M11.5-120UP RQ %Recovery 102.00% 96.40% 107.50% 97.44% 98.94% 97.70% 100.80% 104.40% 99.88% 96.60% 
FC2M 7-7.5 DUP_F« % Recovery 99.21% 90.03% 102.10% 92.71% 91.43% 93.45% 95.95% 99.90% 92.98% 92.32% 
fc2m 10.5-11 DUP RQ ^Recovery 100.10% 91.62% 108.40% 93.65% 94.68% 94.58% 97.60% 101.90% 97.06% 92.35% 
FC1M 15-16 DUP RQ ^Recovery 95.67% 89.50% 107.30% 91.66% 93.35% 90.92% 93.58% 99.24% 95.65% 88.80% 
FC3MREP 9-9.5 DUP_RQ %Recovery 95.96% 89.90% 107.80% 92.09% 90.72% 91.07% 93.35% 100.10% 96.03% 87.35% 
total ICP spikes 2450.27% 2457.67% 256421% 2485.87% 2420.39% 2473.60% 3083.91% 2380.79% 1951.30% 2505.88% 2451.89% 
ICP spites 
AS other elements Ai As B Ba Be Ca 1 Cd Cd Hg K U 
4G, 20-21 %Recovery 117.90% 109.60% 91.81% 10.39% 90.92% 93.50% 98.64% 98.54% 91.98% 105.90% 102.80% 
Lab Blank 
4G. 9-10 
%Recovery 100.20% 105.70% 96.44% 91.25% 81.58% 98.21% 102.60% 102.60% 87.71% 97.83% 95.39% 
%RBcovery 183.70% 107.70% 99.61% 28.03% 85.12% 176.50% 102.60% 103.60% 9521% 128.30% 128.80% 
4G, 13-14 %Recovery 107.40% 109.00% 97.96% 7.85% 83.10% 94.48% 102.00% 103.40% 97.45% 110.70% 97.67% 
4G, 17-18 ^Recovery 115.60% 104.20% 95.99% 7.61% 84.13% 93.61% 100.10% 102.20% 91.40% 105.40% 103.30% 46,32-33 %Recovery 97.13% 100.30% 100.10% 4.55% 83.90% 8926% 94.08% 99.43% 79.10% 96.32% 92.31% 
8G, 0.5-1 % Recovery 9826% 101.70% 100.20% 4.87% 83.31% 90.57% 94.73% 98.59% 85.81% 96.95% 93.50% 8G, 6.5-7.5 %Recovery 95.63% 100.90% 99.67% 5.07% 83.38% 91.65% 94.01% 98.75% 82.48% 96.44% 91.06% 8G, 13.5-14.5 %Recovery 96.05% 101.50% 98.88% 5.03% 86.67% 91.96% 93.87% 99.17% 84.15% 95.66% 90.11% 
Lab Blank ^Recovery 94.02% 98.60% 78.82% 5.76% 86.57% 93.23% 93.33% 89.16% 90.63% 91.66% 
FC-1M:1.5-2-DILUr RQ ^Recovery 116.00% 103.90% 82.94% 5.13% 95.08% 94.18% 96.10% 90.79% 96.82% 98.41% 
FC-1M:5-5.5-DILUr RQ %Recovery 96.85% 104.40% 82.48% 5.41% 90.94% 96.63% 95.44% 89.30% 9521% 95.70% 
FC3MREP:2-2.5-DIL RQ %Recovery 112.90% 106.00% 83.69% 4.71% 88.83% 93.56% 95.89% 87.95% 96.51% 96.61% 91.40% REP:5-5.5-DUP_RQ %Recovery 113.10% 105.50% 83.49% 4.82% 87.89% 94.58% 95.40% 87.54% 92.69% 94.63% 89.55% 
LABBLANKJ  ̂ %Recovery 104.50% 105.50% 83.13% 5.89% 90.95% 97.35% 97.45% 93.27% 102.90% 109.10% 107.60% 
FC-3M:1-1.5-DILLn-_RQ % Recovery 123.30% 104.40% 62.32% 5.06% 92.34% 95.00% 96.87% 92.28% 99.60% 10920% 107.70% FC-3M:5-5.5-DILUT_RQ %Recovery 119.20% 101.90% 79.89% 5.32% 90.40% 93.15% 94.92% 91.49% 96.36% 102.10% 96.92% FC-2M2-2.5-DILUT_RQ %Recovcry 93.65% 96.93% 75.81% 4.78% 85.70% 78.70% 90.82% 86.71% 91.00% 96.34% 86.76% 
FC-2M:5.5^DILUT_RQ %Recovery 93.73% 10.05% 78.96% 4.65% 87.43% 84.61% 94.46% 90.10% 94.46% 88.04% 80.92% LFB %Recovery 102.10% 111.80% 1030.00% 125.50% 100.90% 11020% 94.85% 190.70% 102.10% 99.63% FC3M 7.5-8 (dLp)_RQ %Recovery 105.40% 105.50% 997.30% 91.87% 10020% 99.54% 95.02% 194.10% 104.60% 
FC3M 11.5-12 DUP RQ %Recovery 106.90% 107.10% 999.70% 89.72% 98.85% 99.76% 96.43% 192.80% 107.10% 
FC2M 7-7.5 DUP_RQ %Recovery 104.40% 103.40% 95220% 86.07% 91.18% 96.19% 93.13% 189.50% 100.70% fc2m 10.5-11 DUP RQ %Recovery 102.50% 104.70% 962.10% 88.38% 91.67% 97.19% 94.45% 194.00% 106.80% 
FC1M 15-16 DUP RQ %Recovery 104.30% 101.90% 933.50% 89.19% 90.46% 93.22% 91.82% 18320% 
FC3MREP 9-9.5 DUP_RQ %RBcovery 103.60% 102.20% 926.10% 87.12% 87.44% 92.86% 91.01% 182.10% 108.30% 109.70% 
ICP spites Mg Mo Na Sb Se Si So Sr Ti 
AH other elements 
4G, 20-21 %Recovery 1.034 1.073 1.11 1.344 1.03 0.8024 0.9547 0.9542 0.8902 0.9381 LabOaric %Recovery 0.9964 1.095 1.025 1.337 1.027 0.7697 0.9719 0.9391 0.9066 0.9127 4G. 9-10 %Recovery 2.089 1.056 1.16 1.338 1.034 1.358 1.04 1.137 0.9758 0.9386 4G, 13-14 %Recovery 1.003 1.074 1.057 1.306 1.026 0.8178 1.007 0.9265 0.8952 0.M79 4G. 17-18 %Recovery 1.034 1.062 1.096 1.314 1.039 0.7938 0.9969 0.9431 0.8989 0.8965 
4G, 32-33 %Recovery 0.9872 1.032 0.9992 1.454 0.9875 0.6035 0.9644 0.896 0.8701 0.9085 
8G, 0.5-1 %Recovery 1.001 1-034 1.008 1.42 0.995 0.5878 0.9487 0-8934 0.8723 0.8991 
8G, 6.5-7.5 %Recovery 0.9958 1.03 0.9942 1.448 0.9945 0.7612 0.9467 0.8833 0.8778 0.9154 8G, 13.5-14.5 %RBCovery 0.9977 1.026 0.9883 1.44 0.988 0.7983 0.9729 0.8747 8742 0.8666 
Lab Blank ^Recovery 0.9332 0.9589 0.949 1.253 0.9925 0.6707 0.9674 0.8996 0.8778 
FC-1M:1.5-2-DILUT RQ ^Recovery 1.002 0.9733 1.014 1.343 1.022 0.503 1.025 0.9333 0.9566 
FC-1M:5-a.5-DIHjr RQ %RKOvery 0.974 0.9713 0.9797 1.329 1.02 0.708 0.9715 0.9091 0.9431 
FC3MREP:2-2.5-DlC RQ %Recovery 0.961 0.9989 0.9763 1293 1.02 0.7729 0.929 0.9104 0.9476 0.6879 
REP:5-5.5-DUP_RQ ^Recovery 0.9583 0.9859 0.9629 1.347 1.021 0.7101 0.9801 0.9059 0.9489 0.6841 LABBLANK_RQ %Recovery 1.031 1.019 1.135 1.356 1.046 0.7523 0.9922 0.992 0.9768 0.7921 
FC-3M:1-1.5-IDILW RQ ^Recovery 1.021 0.9675 0.9896 1.347 1.038 0.7398 0.992 0.9766 0.9623 0.7822 
FC.3M;5-5.5-DILUr RQ %Recovery 1.009 0.9588 1.047 1.322 1.008 0.732 0.9925 0.9216 0.9196 
FC-2M:2.2.5-DILUr RQ ^Recovery 0.8775 0.8984 0.9175 1263 0.6009 0.8773 0.9566 0.788 0.779 
0.8328 
0.7087 FC-2M:5.5-6.DILUr_RQ %Recovery 0.8615 0.9395 0.9073 1.309 1.011 0.6119 1.026 0.814 0.7196 LFB %Recovery 1.019 1.214 1.059 1.609 1.112 0.1737 1.345 0.9929 0.9776 0.8145 FC3M 7.5-8 (<lup)_RQ ^Recovery 1.034 1.02 1.081 1.384 1.08 0.2071 0.9688 0.9753 0.9433 0.78 
FC3M 11.5-12 DUP RQ %Recovery 1.06 1.036 1.099 1.351 1.116 0.2085 0.9767 0.9927 0.9453 0.7555 
FC2M 7-7.5 DUP_fW ^Recovery 0.9827 0.9924 1.032 1.333 1.08 0.1795 0.9322 0.9321 0.8707 0.6997 fc2m 10.5-11 DUP RQ ^Recovery 1.014 1.016 1.098 1.368 1.099 0.1977 0.9422 0.9719 0.91 
FC1M 15-16 DUP RQ %RBcow#ry 1.027 0.9777 1.094 1.348 1,044 0.2491 0.91 0.9623 0.9023 
FC3MREP 9-9.5 DUP RQ %Reoovery 1.046 0.9723 1.109 1.314 1.086 0.2325 0.8802 0.9635 0.8862 0.6885 
Appencfix 3c: Sp&e resuNs from ICP and (figest 
Digest spikes Co Or Cu Fe Mn Ni P Pb S V Zh 
space vahuBS 0.2 0.5 10 150 25 0.5 10 5 40 0.4 20 
4G, 10-11 0.0444 0.0822 0.074 93.9 2.557 0.0742 2.601 0.1081 0.0765 0.2913 
4G, 10-114)tG.SPIKE 0.2386 0.5722 9.639 242.1 25.13 0.5423 12.48 4.843 0.5092 18.95 
Subtracted 0.1942 0.49 9.565 1482 22.573 0.4681 9.879 4.7349 0.4327 18.6587 
%recovery 97.10% 98.00% 9&65% 98.80% 90.29% 93.62% 98.79% 94.70% 108.18% 93.29% 
4G, 38-39 0.042 0.0703 0.0739 89.5 2.347 0.0744 2.664 0.08 2.76 0.0692 0.2627 
4G, 38-39-DIG.SPIKE 0.2164 0.5345 9.176 222.8 24.06 0.5138 12.12 4.31 42.92 0,4741 18.15 
Subtracted 0.1744 0.4642 9.1021 133.3 21.713 0.4394 9.456 423 40.16 0.4049 17.8873 
% recovery 87.20% 92.84% 91.02% 88.87% 86.89% 87.88% 94.56% 84.60% 100.40% 101.23% 89.44% 
8G, 5.5-6.5 0.0459 0.078 0.0857 100 2.729 0.0833 2.915 0.0988 3.153 0.0818 0.3175 
8G, 5.5 .̂5-DIG.SPIK 0.2205 0.5572 9.211 236.4 24.54 0.5224 12.33 4.313 42.86 0.5099 18.15 
Subtracted 0.1746 0.4792 9.1253 136.4 21.811 0.4391 9.415 4.2142 39.707 0.4281 17.8325 
% recovery 87.30% 95.84% 91.25% 90.93% 8724% 87.82% 94.15% 84.28% 99.27% 107.03% 89.16% 
FC-1M:4.5r5-DIG.SPIK 0.2217 0.5591 10.28 222.4 25.45 0.5489 12.86 4.503 44.45 0.4948 19.01 
FC-1M:4.5-5 0.0344 0.0618 0.075 78.67 1.478 0.0664 2.607 0.0839 2.727 0.0628 02463 
Subtracted 0.1873 0.4973 10.205 143.73 23.972 0.4825 10.253 4.4191 41.723 0.432 18.7637 
%recovery 93.85% 99.46% 102.05% 95.82% 95.89% 96.50% 102.53% 88.38% 104.31% 108.00% 93.82% 
FC3MREP:3-3.5-DIG.SP 02405 0.6169 10.57 273.1 26.43 0.5816 12.96 4.491 41.94 0.5755 19.07 
FC3MREP:3-3.5 0.0579 0.0903 0.1248 125.6 2.049 0.1018 2.848 0.1062 1.47 0.1057 0.3611 
Subtracted 0.1826 0.5266 10.4452 147.5 24.381 0.4798 10.112 4.3848 40.47 0.4698 18.7089 
%recovery 91.30% 105.32% 104.49% 98.33% 97.52% 95.98% 101.12% 87.70% 101.18% 117.45% 93.54% 
FC-2M:2-2.5-DIG.SPIK 02409 0.5996 10.43 271.4 26.48 0.6161 15.61 4.615 46.58 0.6056 19.54 
FC-2M:2-2.5 0.0586 0.0934 0.1571 124.9 2.248 0.1016 3.416 0.0931 1.966 0.0977 0.3793 
Subtracted 0.1823 0.5062 102729 146.5 24.232 0.5145 12.194 4.5219 44.614 0.5079 19.1607 
%recovery 91.18% 101.24% 102.73% 97.87% 96.93% 102.90% 121.94% 90.44% 111.54% 126.98% 95.80% 
FC-3M:4-4.5-E)tG.SPIK 02426 0.6404 11.63 285.7 28.31 0.6043 13.74 4.624 45.07 0.5494 19.87 
FC-3M:4-4.5 0.0589 0.0854 0.1147 129.3 3.174 0.1037 3.015 0.0941 1.893 0.1134 0.3576 
Si6tracte4 0.1837 0.555 11.5153 156.4 25.136 0.5006 10.725 4.5299 43.177 0.436 19.5124 
%recovery 91.8S% 111.00% 115.19% 104.27% 100.54% 100.12% 107.25% 90.60% 107.94% 109.00% 97.56% 
FC3M 13-13.5 DIG.SPK 02159 0.5554 9.44 239.4 24.29 0.5318 4.214 12.3 41.18 0.5073 17.96 
FC3M 13-13.5 0.0388 0.0755 0.0912 96.16 1.715 0.0802 0.0882 2.687 2.426 0.0879 02928 
Subtracted 0.1771 0.4799 9.3488 14324 22.575 0.4516 4.1258 9.613 38.754 0.4194 17.6672 
%recovery 88.59% 95.98% 93.49% 95.49% 90.30% 90.32% 82.52% 96.13% 96.89% 104.89% 88.34% 
FC2M 11-11.5 DIG.SPK 02105 0.5078 9.428 234.9 23.06 0.495 3.919 11.58 38.32 0.4848 16.12 
FC2M 11-11.5 0.0418 0.0716 0.0988 101.3 2.158 0.0809 0.1005 2.68 2.299 0.0889 0.3088 
Subtracted 0.1687 0.4362 9.3292 133.6 20.902 0.4141 3.8185 8.9 36.021 0.3959 15.8112 
%recovery 84.39% 87.24% 9329% 89.07% 83.81% 82.82% 76.37% 89.00% 90.09% 98.98% 79.08% 
FC1M 14-15 DIG.SPK 0.2188 0.5306 10.39 223.4 24.74 0.5213 4277 12.33 42.55 0.4978 17.6 
FC1M 14-15 0.0346 0.056 0.0828 77.67 1.682 0.0682 0.0726 2.523 2.646 0.0663 02271 
Subtracted 0.1842 0.4746 10.3072 145.73 23.058 0.4531 4.2044 9.807 39.904 0.4315 17.3729 
%recovery 92.10% 94.92% 103.07% 97.19% 9223% 90.62% 84.09% 98.07% 99.76% 107.88% 86.86% 
FC3MREP 8.5-9DIGSPK 0.2176 0.5105 10.31 216.3 23.95 0.5052 4.19 11.91 42.13 0.4783 17.05 
FC3MREP 8.5-9 0.0356 0.0586 0.0821 78.54 1.601 0.0666 0.0706 2.433 3.098 0.066 0.2229 
Subtracted 0.182 0.4519 102279 137.76 22.349 0.4386 4.1194 9.477 39.032 0.4123 16.8271 
r̂ecovery 91.00% 90.38% 102.28% 91.84% 89.40% 87.72% 82.39% 94.77% 97.58% 103.08% 84.14% 
total digest spikes 995.55% 1072.22% 1094.44% 1048.24% 1010.81% 1016.28% 1045.70% 998.67% 1008.91% 1192.63% 991.01% 
ICP + digest spikes 3445.82% 3529.89% 3658.65% 3534.11% 3431.20% 3489.88% 4129.61% 3379.46% 2960.21% 3698.51% 3442.90% 
Awsrage spike vrtie 93.13% 95.40% 98.88% 9SL52% 92.74% 94.32% 111.61% 91.34% 98.67% 99.96% 93.09% 
95 
Appendix 3c: SfNke results from ICP and digest 
Digest spikes AI3082 
100 
As1890 B2497 Ba23 35 Be2348 Ca3181 Cd2265 Cd228f 1 Hg1942 KJ 7698 U6707 Mg2936 
spike values 1 0.5 5 0.1 150 0.2 0.2 0.2 45 0.5 75 
4G, 10-11 75.77 <•0500 0.03 1.05 <00100 172.80 <0050 <.0050 <0500 11.86 0.16 92.00 
4G, 10-11.DIG.SP1KE 233.90 1.06 0.55 6.00 0.08 307.10 0.20 0.20 0.09 75.65 0.67 169.20 
Subtracted 158.13 BDL 0.52 4.96 BDL 134.30 BDL BDL BDL 63.79 0.51 77.20 
%recovery 158.13% BDL 103.52% 99.12% BDL 89.53% BDL BDL BDL 141.76% 101.48% 102.93% 
4G, 3»-39 60.82 <0500 0.05 0.95 <.00100 179.70 <0050 <0050 <0500 7.25 0.14 8521 
4G, 38-39-DIG.SPIKE 199.60 1.01 0.55 1.32 0.08 307.00 0.18 0.19 0.08 61.30 0.61 159.60 
Subtracted 138.78 BDL 0.50 0.38 BDL 127.30 BDL BDL BDL 54.06 0.47 74.39 
%recovery 138.78% BDL 99.34% 7.51% BDL U.97% BDL BDL BDL 120.12% 94.56% 99.19% 
8G, 5.5-6.5 71.13 <0500 0.06 1.04 <00100 148.20 <0050 <0050 <0500 8.08 80.46 
8G. 5.5-6.5-DIG.SPIK 217.40 1.03 0.58 1.58 0.08 281.40 0.18 0.19 0.08 63.54 0.64 158.30 
Subtracted 146.27 BDL 0.52 0.54 BDL 133.20 BDL BDL BDL 55.46 0.48 77.84 
%rBCOvery 146.27% BDL 103.02% 10.86% BDL 88.80% BDL BDL BDL 123.25% 96.90% 103.79% 
FC-1M:4.5.5-DIG.SPIK 53.03 <.0500 <0100 0.87 0.00 147.00 <0050 <0050 <0500 5.76 0.12 82.60 
FC-1M:4.5r5 207.80 1.08 0.45 1.67 0.10 287.60 0.19 0.18 0.10 64.05 0.64 164.30 
Subtracted 154.77 BDL BDL 0.80 0.10 140.60 BDL BDL BDL 58.29 0.52 81.70 
%recovery 154.77% BDL BDL 15w99% 95.37% 93.73% BDL BDL BDL 129.53% 104.20% io8.m 
FC3MREP:3-3.5-DIG.SP 92.36 <0500 <0100 1.38 0.00 57.71 <0050 <0050 <0500 12.87 0.21 86.14 
FC3MREP:3-3.5 267.10 1.10 0.52 1.85 0.10 201.60 0.19 0.18 0.10 81.47 0.75 169.30 
Subtracted 174.74 BDL BDL 0.47 0.10 143.89 BDL BDL BDL 68.60 0.55 83.16 
% recovery 174.74% BDL BDL 9.40% 95l92% 95.93% BDL BDL BDL 152.44% 109.22% 110.88% 
FC-2M:2-2.5-DIG.SPIK 86.36 <0500 <0100 1.34 0.00 54.49 <0050 <0050 <0500 15.84 0.27 96.27 
FC-2M.2-2.5 301.10 1.16 0.50 1.86 0.11 203.00 0.20 0.19 0.10 75.55 0.79 171.50 
Subtracted 214.74 BDL BDL 0.52 0.10 148.51 BDL BDL BDL 59.71 0.52 75.23 
%recovery 214.74% BDL BDL 10.46% 104.24% 99.01% BDL BDL BDL 132.69% 104.42% 100.31% 
FC-3M:4-4.5-DIG.SPIK 102.70 <;0500 <0100 1.37 0.00 81.28 <0050 <0050 <0500 10.73 0.20 84.62 
FC-3M:4-4.5 258.40 1.13 0.42 1.72 0.10 225.30 0.20 0.19 0.11 97.85 0.96 185.60 
Subtracted 155.70 BDL BDL 0.36 0.10 144.02 BDL BDL BDL 87.12 0.75 100.98 
%recovery 155.70% BDL BDL 7.12% 98.88% 96.01% BDL BDL BDL 193.60% 150.74% 134.64% 
FC3M 13-13.5 DIG.SPK 75.36 <0500 <0100 1.05 0.00 117.90 <0050 <0050 <0500 11.86 0.16 90.26 
FC3M 13-13.5 240.60 0.99 <0100 1.55 0.09 255.00 0.18 0.17 0.08 74.12 169.40 
Subtracted 165.24 BDL BDL 0.50 0.09 137.10 BDL BDL BDL 62.26 0.50 79.14 
%recovery 16&24% BDL BDL 9.98% 86J8% 91.40% BDL BDL BDL 138.36% 99.80% 105.52% 
FC2M 11-11.5 DIG.SPK 77.53 <0500 <0100 120 <00100 79.42 <0050 <0050 <0500 10.47 0.17 80.51 
FC2M 11-11.5 237.60 0.95 <0100 1.72 0.08 202.90 0.17 0.16 0.07 71.51 0.68 157.00 
Subtracted 160.07 BDL BDL 0.53 BDL 123.48 BDL BDL BDL 61.04 0.51 76.49 
%iecownry 160.07% BDL BDL 10.52% BDL 82.32% BDL BDL BDL 135.64% 101.02% 101.99% 
FC1M 14-15 DIG.SPK 56.73 <0500 <0100 0.86 0.00 201.70 <0050 <0050 <0500 7.98 0.14 87.01 
FC1M 14-15 221.70 1.03 <0100 1.30 0.09 342.90 0.18 0.18 0.08 73.66 0.69 168.10 
SiMracted 164.97 BDL BDL 0.44 0.09 141.20 BDL BDL BDL 65.68 0.55 81.09 
%recovery 
FC3MREP 8.5-9DIGSPK 
164.97% BDL BDL 8.78% 86.95% 94.13% BDL BDL BDL 145L96% 109.72% 108.12% 
56.13 <0500 <0100 0.78 <00100 175.60 <0050 <0050 <0500 7.01 0.14 86.53 
FC3MREP 8.5-9 208.00 1.01 <0100 1.16 0.09 309.00 0.18 0.17 0.08 67.05 0.68 165.50 
Subtracted 151.87 BDL BDL 0.38 BDL 133.40 BDL BDL BDL 60.04 0.54 78.97 
%rec<niery 151.87% BDL BDL 7.65% BDL 88.93% BDL BDL BDL 133.42% 108.44% 105.29% 
Digest spites 1102020 Na5889 Sb2068 8e1960 812124 Sn1899 Sr4215 Ti3234 TM908 
spi» values 0.2 5 0.5 1 5 0.2 0.5 7 0.5 
4G. 10-11 <.0100 0.51 <0800 <.08( X) 2.10 0.13 0.48 <0800 
4G. 10-11-DIG.SPIKE 0.20 5.78 0.41 0.99 3.57 0.21 0.59 6.93 0.46 
Subtracted BDL 5.27 BDL BDL 1.47 BDL 0.46 BDL 
%reco¥ery BDL 105.39% BDL BDL 29.44% BDL 92.46% 92.13% BDL 
4G, 38-39 <0100 0.40 <0800 <0800 1.51 0.13 0.49 <0800 
4G, 38-39-DIG.SPIKE 0.19 5.43 0.33 0.96 2.24 0.19 0.57 6.06 0.43 
Subtracted BDL 5.03 BDL BDL 0.73 BDL 0.44 5.57 BDL 
r̂ecovery BDL 100.58% BDL BDL 14w64% BDL 87.76% 79.54% BDL 
8G, 5.5 .̂5 <0100 0.44 <0600 <0800 1.55 0.13 0.46 <0800 
8G, 5.5-6.5-DIG.SPIK 0.20 5.51 0.35 0.95 2.48 0.20 0.58 6.08 0.44 
SiMracted BDL 5.07 BDL BDL 0.92 BDL 0.45 5.62 BDL 
%recov<Bry BDL 101.39% BDL BDL 18.42% BDL 89.00% BDL 
FC-1M:4.5-5-DIG.SPIK <.0100 0.36 <.0800 <0800 1.41 0.11 0.59 <0800 
FC-1M:4.9-5 0.20 5.71 0.27 1.04 2.82 0.21 0.60 7.16 0.38 
Subtracted BDL 5.35 BDL BDL 1.41 BDL 0.49 6.57 BDL 
%recoveiy BDL 106.99% BDL BDL 28.10% 97.46% BDL 
FC3MREP:3-3.5-DIG.SP <0100 0.47 <0800 <0800 1.70 0.07 0.48 <0800 
FC3MREP;3-3.5 0.20 5.94 0.34 1.03 4.05 0.21 0.56 7.68 0.36 
Subtracted BDL 5.47 BDL BDL 2.35 BDL 0.49 790 BDL 
%recovery BDL 109.38% BDL BDL 47.02% BDL 98.38% BDL 
FC-2M:2-2.5-DI6.SPIK <.0100 0.51 <0800 <081 90 2.38 0.07 0.58 <0800 
FC-2M-.2-2.5 0.20 7.26 0.39 1.12 4.47 023 0.63 8.18 0.38 
Siirtracted BDL 6.75 BDL BDL 2.09 BDL 0.56 7.61 BDL 
%recov«ry BDL 134.95% BDL BDL 41.70% BDL 112.54% BDL 
FC-3M:4-4.5-DIG.SPIK <.0100 0.46 <0800 <0800 2.45 <031 DO 0.09 0.50 <0800 
FC-3M.4-4.5 0.19 6.28 0.22 1.07 3.03 0.22 0.59 6.65 0.40 
Subtracted BDL 5.82 BDL BDL 0.58 BDL 0.49 BDL 
%recovery BDL 116.35% BDL BDL 11.64% 98.70% BDL 
FC3M 13-13.5 DIG.SPK <.0100 0.43 <0800 <0800 0.76 0.09 0.66 <0800 
FC3M 13-13.5 0.18 5.61 0.32 0.98 0.93 0.18 0.55 6.74 0.39 
Subtracted BDL 5.18 BDL BDL 0.17 BDL 0.46 6.08 BDL 
%racowery 
FC2M 11-11.5 DIG.SPK 
BDL 103.69% BDL BDL 3.39% BDL 91.62% BDL 
<0100 0.38 <0800 <0800 0.58 0.08 0.59 <.0800 
FC2M 11-11.5 0.17 5.38 0.26 0.93 0.80 0.17 0.51 625 0.35 
Subtracted BDL 5.00 BDL BDL 0.23 BDL 0.43 5.66 BDL 
%recovery BDL 99.96% BDL BDL 4.51% BOL 86.82% BDL 
FC1M 14-15 DIG.SPK <.0100 0.34 <.0800 <0800 0.46 0.15 0.52 <0800 
FC1M 14-15 0.19 5.90 0.41 1.04 1.16 0.19 0.63 6.82 0.34 
Subtracted BDL 5.56 BDL BDL 0.70 BDL 0.48 BDL 
%racovery BDL 111.16% BDL BDL 14.02% AOL 95.80% BDL 
FC3MREP8.5-9DIGSPK <.0100 0.30 <0800 0.49 0.13 0.55 <.0800 
FC3MREP 8.5-9 0.18 5.75 0.30 1.00 0.99 0.18 0.60 6.36 0.36 
Subtracted BDL 5.44 BDL BDL 0.50 BDL 0.47 BDL 
%rBcovery BDL 108.83% BDL BDL 10.07% BDL 93.06% 82.91% BDL 
Appendix 3d: ICP Standards 
Co Cr Cu Fe Mn Ni P Pb S V Zn 
NIST 2710 given vali 0.039 0.106 14.04 140.7 39.66 0.059 4.53 27.22 0.23 31.7 
NIST 2710 0.0395 0.0984 14.15 137.9 38.72 0.0541 4.465 27.2 11.97 0.2129 32.06 
% recovery 101.28% 92.83% 100.78% 98.01% 97.63% 91.69% 98.57% 99.93% 92.57% 101.14% 
NIST 2710 0.0346 0.0848 13.88 132.2 38.87 0.0548 4.396 26.69 11.58 0.2162 30.95 
% recovery 88.72% 80.00% 98.86% 93.96% 98.01% 92.88% 97.04% 98.05% 94.00% 97.63% 
NIST 2710 0.0378 0.0822 16.01 140.3 41.56 0.0565 4.905 28.29 12.36 0.223 31.85 
% recovery 96.92% 77.55% 114.03% 99.72% 104.79% 95.76% 108.28% 103.93% 96.96% 100.47% 
All other elements AI3082 AS1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Hg1942 K_7698 LI6707 
NIST 2710 given value 9041 3.025 0.029 1.674 -0.002 18.93 0.106 0.101 0.142 25.46 0.132 
NIST 2710 79.84 3.02 0.09 1.58 < 00100 19.23 Oil 0.12 0.12 22.70 0.11 
% recovery 88.31% 99.80% 298.62% 94.56% BDL 101.68% 100.94% 115.84% 81.83% 89.16% 86.36% 
NIST 2710 82.82 2.98 < 0100 1.64 0.01 18.57 010 0.06 0.15 24.54 0.13 
% recovery 91.60% 98.35% BDL 97.97% -277.00% 98.10% 93.11% 56.53% 103.52% 96.39% 95.38% 
NIST 2710 88.57 3.21 <0100 1.63 0.00 18.74 Oil 0.07 0.12 30.56 0.15 
% recovery 97.96% 106.15% BDL 97.61% -120.00% 99.00% 100.19% 66.54% 82.46% 120.03% 116.74% 
Mg2936 Mo2020 Na5889 Sb2068 Se1960 SI2124 Sii1899 Sr4215 713234 TI1908 
NIST 2710 given value 26.61 0.11 2.606 0.032 0.024 2.726 0.021 0.491 4.539 0.031 
NIST 2710 24.73 0.11 2.45 < 0800 <0800 2.34 0.03 0.46 3.95 < 0800 
% recovery 92.93% 97.00% 94.13% BDL BDL 85.99% 162.38% 93.69% 86.98% BDL 
NIST 2710 25.54 0.08 2.51 <0800 <0800 2.96 < 0300 048 4.10 0.09 
% recovery 95.98% 77.18% 96.39% BDL BDL 108.44% BDL 97.70% 90.33% 305.81% 
NIST 2710 28.61 0.09 2.99 < 0800 <0800 2.79 0.04 053 4.27 < 0800 
% recovery 107.52% 83.27% 114.66% BDL BDL 102.27% 193.81% 107.56% 94.07% BDL 
Internal Performance Check 
Co Cr Cu Fe Mn Ni P Pb S V Zn 
IPC Given Values 0.4 1 0.4 2 0.4 0.4 2 2 2 0.4 1 
IPC 0.3958 0.9685 0.4064 1.965 1.954 0.4081 1.997 2.009 2.009 0.3971 1.003 
% recovery 98.95% 96.85% 101.60% 98.25% 488.50% 102.03% 99.85% 100.45% 100.45% 99.28% 100.30% 
IPC 0.3904 0.9539 0.4068 1.949 1.99 0.4016 1.964 1.978 1.943 0.3973 0.9858 
% recovery 97.60% 95.39% 101.70% 97.45% 497.50% 100.40% 98.20% 98.90% 97.15% 99.33% 98.58% 
IPC 0.3993 0.9569 0.3997 1.942 0.3739 0.4039 1.955 2.008 2.018 0.3877 0.9795 
% recovery 99.83% 95.69% 99.93% 97.10% 93.48% 100.98% 97.75% 100.40% 100.90% 96.93% 97.95% 
IPC 0.3992 0.9646 0.3894 1.938 0.3771 0.4026 1.921 2.012 1.962 0.3869 0.9974 
% recovery 99.80% 96.46% 97.35% 96.90% 94.28% 100.65% 96.05% 100.60% 98.10% 96.73% 99.74% 
IPC 0.392 0.9488 0.3937 1.883 0.371 0.3935 1.896 1.949 1.953 0.3867 0.9691 
% recovery 98.00% 94.88% 98.43% 94.15% 92.75% 98.38% 94.80% 97.45% 97.65% 96.68% 96.91% 
IPC 0.3892 0.9299 0.3929 1.882 0.3653 0.3937 1.88 1.96 1.961 03808 0.956 
% recovery 97.30% 92.99% 98.23% 94.10% 91.33% 98.43% 94.00% 98.00% 98.05% 95.20% 95.60% 
IPC 0.3768 1.01 0.3711 18.08 0.3712 0.4084 1.954 1.978 2.143 0.3871 0.9583 
% recovery 94.20% 101.00% 92.78% 90.40% 92.80% 102.10% 97.70% 98.90% 107.15% 96.78% 95.83% 
IPC 0.389 1.013 0.3945 18.48 0.3891 0.4094 1.946 2.008 2.104 0.3983 0.9567 
% recovery 97.25% 101.30% 98.63% 92.40% 97.28% 102.35% 97.30% 100.40% 105.20% 99.58% 95.67% 
IPC 0.3954 1.021 0.4071 18.65 0.3941 0.4126 1.926 2.007 2.045 0.399 0.957 
% recovery 98.85% 102.10% 101.78% 93.25% 98.53% 103.15% 96.30% 100.35% 102.25% 99.75% 95.70% 
IPC 0.3932 1.014 0.4005 18.49 0.3939 0.4089 1.872 1.977 2.022 0.4014 0.9503 
% recovery 98.30% 101.40% 100.13% 92.45% 98.48% 102.23% 93.60% 98.85% 101.10% 100.35% 95.03% 
IPC 0.4056 1.011 0.4129 18.84 0.3958 0.4107 1.884 2.021 1.991 0.3972 0.9553 
% recovery 101.40% 101.10% 103.23% 94.20% 98.95% 102.68% 94.20% 101.05% 99.55% 99.30% 95.53% 
IPC 0.3882 1.014 0.4182 18.54 0.3796 0.4182 2.039 1.983 2.149 0.4085 0.9542 
% recovery 97.05% 101.40% 104.55% 92.70% 94.90% 104.55% 101.95% 99.15% 107.45% 102.13% 95.42% 
IPC 0.3872 1.008 0.3966 18.4 0.3795 0.4144 1.984 1.984 2.076 0.3986 0.9631 
% recovery 96.80% 100.80% 99.15% 92.00% 94.88% 103.60% 99.20% 99.20% 103.80% 99.65% 96.31% 
IPC 0.3949 1.007 0.4003 18.69 0.377 0.4189 1.996 2.016 2.05 0.4018 0.9758 
% recovery 98.73% 100.70% 100.08% 93.45% 94.25% 104.73% 99.80% 100.80% 102.50% 100.45% 97.58% 
IPC 0.3835 0.9922 0.3747 18.25 0.3702 0.4084 1.981 1.978 2.028 0.3845 0.9665 
% recovery 95.88% 99.22% 93.68% 91.26% 92.55% 102.10% 99.05% 98.90% 101.40% 96.13% 96.65% 
Appendix 3d: ICP Standards 
All other elements AI3082 As1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Hg1942 K_7698 Li6707 
2 2 0.4 0.2 0.2 2 0.4 0.4 0.4 4 1 
IPC 1.97 2.00 0.36 0.21 0.19 1.92 0.40 0.40 0.39 4.10 1.07 
% recovery 98.35% 99.95% 90.15% 102.65% 95.93% 96.05% 101.00% 99.68% 96.28% 102.50% 106.70% 
IPC 2.02 2.02 0.35 0.20 0.19 1.90 0.40 0.39 0.38 4.08 1.11 
% recovery 101.05% 101.10% 86.88% 100.65% 94.59% 94.80% 98.85% 97.13% 95.15% 101.88% 110.80% 
IPC 1.93 1.97 0.37 0.20 0.19 1.92 0.40 0.41 0.39 4.06 1.04 
% recovery 96.55% 98.50% 93.50% 102.16% 94.52% 95.75% 100.75% 102.35% 97.98% 101.45% 103.70% 
IPC 1.91 1.99 0.37 0.20 0.19 1.91 0.40 0.40 0.38 3.89 101 
% recovery 95.30% 99.35% 92.30% 101.40% 93.66% 95.70% 100.05% 100.78% 95.03% 97.23% 100.90% 
IPC 1.92 1.97 0.37 0.20 0.18 1.85 0.39 0.40 0.38 3.96 1.05 
% recovery 95.95% 98.60% 92.40% 99.60% 90.46% 92.60% 98.70% 99.15% 95.03% 98.98% 104.50% 
IPC 1,92 1.93 0.37 0.20 0.18 1.86 0.39 0.40 0.38 3.99 1.05 
% recovery 96.15% 96.55% 91.58% 99.55% 90.52% 92.95% 98.43% 99.83% 94.10% 99.78% 104.90% 
IPC 19.59 1.98 0.38 0.19 0.20 19.60 0.40 0.40 0.39 3.91 0.98 
% recovery 97.95% 98.95% 96.00% 96.35% 97.52% 98.00% 98.75% 101.23% 96.70% 97.80% 97.94% 
IPC 19.59 1.98 0.38 0.19 0.20 19.60 0.40 0.40 0.39 4.00 1.04 
% recovery 97.95% 98.95% 96.00% 96.35% 97.52% 98.00% 98.75% 101.23% 96.48% 99.88% 103.60% 
IPC 19.93 1.99 0.37 0.19 0.19 19.42 0.39 0.40 0.38 3.84 1.01 
% recovery 99.65% 99.45% 92.80% 95.25% 97.22% 97.10% 97.55% 99.33% 95.30% 95.95% 100.60% 
IPC 20.15 2.01 0.37 0.19 0.19 19.50 0.39 0.40 0.38 3.87 1.02 
% recovery 100.75% 100.65% 93.38% 95.35% 97.36% 97.50% 97.73% 99.30% 95.78% 96.78% 102.00% 
IPC 20.05 2.00 0.37 0.19 0.19 19.39 0.39 0.39 0.38 3.80 1.01 
% recovery 100.25% 99.75% 92.85% 94.30% 96.82% 96.95% 97.05% 98.68% 94.93% 95.03% 101.30% 
IPC 19.25 1.97 0.35 0.19 0.19 18.13 0.40 0.37 0.39 3.96 0.98 
% recovery 96.25% 98.30% 87.78% 95.80% 96.56% 90.65% 99.23% 91.50% 96.55% 99.03% 97.97% 
IPC 19.37 2.02 0.34 0.19 0.19 18.43 0.40 0.36 0.39 3.87 1.03 
% recovery 96.85% 100.75% 84.55% 97.05% 96.89% 92.15% 99.65% 89.95% 96.70% 96.68% 102.80% 
IPC 19.28 2.02 0.34 0.20 0.19 18.73 0.40 0.36 0.39 3.78 1.02 
% recovery 96.40% 100.95% 83.98% 97.65% 95.98% 93.65% 99.63% 88.83% 97.33% 94.40% 101.70% 
IPC 18.86 2.01 0.33 0.19 0.19 18.36 0.40 0.35 0.38 3.59 0.98 
% recovery 94.30% 100.50% 83.00% 96.55% 94.65% 91.80% 98.75% 87.70% 96.20% 89.83% 98.41% 
IPC 19.02 2.03 0.34 0.19 0.19 18.77 0.40 0.35 0.39 3.63 0.99 
% recovery 95.10% 101.70% 83.85% 97.15% 95.04% 93.85% 99.03% 86.53% 97.15% 90.65% 99.21% 
All other efements Mg2936 MO2020 Na5889 Sb2068 Se1960 812124 Sn1899 Sr4215 TI3234 TI1908 
IPC values 10 2 2 1 1 2 0.8 0.2 1 1 
IPC 1.95 2.01 2.02 1.32 0.97 1.47 0.80 0.19 0.97 0.98 
% recovery 97.70% 100.65% 101.00% 131.80% 96.89% 73.30% 99.49% 96.35% 97.16% 97.69% 
IPC 1.99 2.00 2.06 1.30 0.95 1.45 0.77 0.19 0.96 0.98 
% recovery 99.50% 99.80% 103.10% 130.10% 95.28% 72.70% 96.16% 96.05% 95.92% 98.32% 
IPC 1.96 1.99 1.95 1.31 0.98 1.54 0.79 0.19 0.98 0.96 
% recovery 97.85% 99.25% 97.45% 131.30% 97.91% 76.85% 98.59% 95.10% 98.35% 96.23% 
IPC 1.89 1.99 1.92 1.28 0.95 1.53 0.79 0.19 0.96 0.95 
% recovery 94.50% 99.35% 95.95% 128.10% 94.60% 76.60% 99.23% 92.80% 96.09% 95.14% 
IPC 2.00 1.96 1.96 1.27 0.94 1.53 0.77 0.19 0.96 0.94 
% recovery 100.20% 98.05% 97.90% 126.80% 94.02% 76.25% 96.30% 93.25% 96.25% 93.62% 
IPC 1.96 1.95 1.96 1.27 0.94 1.61 0.77 0.19 0.96 0.93 
% recovery 97.85% 97.50% 97.95% 127.40% 93.56% 75.55% 95.83% 93.40% 95.96% 93.48% 
IPC 9.65 1.97 1.90 1.45 0.99 1.59 0.80 0.19 0.97 0.95 
% recovery 96.48% 98.70% 94.95% 144.80% 99.12% 79.50% 99.75% 93.00% 97.20% 95.45% 
IPC 9.98 1.97 1.94 1.46 1.00 1.58 0.79 0.19 0.99 0.94 
% recovery 99.55% 98.60% 97.00% 146.20% 100.20% 79.10% 98.13% 95.75% 98.89% 94.28% 
IPC 9.72 1.96 1.91 1.43 0.98 1.57 0.79 0.19 0.97 0.94 
% recovery 97.22% 98.10% 95.55% 143.30% 98.05% 78.40% 98.26% 93.95% 96.72% 94.49% 
IPC 9.86 1.96 1.94 1.44 0.98 1.68 0.78 0.19 0.97 0.94 
% recovery 98.55% 98.15% 97.00% 143.80% 98.00% 78.75% 97.40% 94.30% 97.45% 94.06% 
IPC 9.90 1.95 1.93 1.43 0.98 1.67 0.78 0.19 0.97 0.94 
% recovery 99.01% 97.60% 96.25% 143.20% 98.32% 78.55% 97.53% 93.40% 96.76% 94.16% 
IPC 9.79 1.98 1.94 1.43 0.98 1.36 0.80 0.19 1.10 0.91 
% recovery 97.89% 99.00% 96.90% 142.50% 98.25% 68.20% 100.46% 95.00% 109.90% 91.36% 
IPC 9.99 2.01 1.95 1.44 0.99 1.33 0.78 0.19 1.12 0.92 
% recovery 99.88% 100.50% 97.55% 144.00% 98.98% 66.60% 97.60% 97.10% 111.90% 92.23% 
IPC 9.97 2.01 1.92 1.43 0.99 1.34 0.77 019 1.12 0.91 
% recovery 99.69% 100.60% 95.85% 143.30% 98.84% 67.10% 96.55% 96.70% 112.30% 91.21% 
IPC 9.72 2.00 1.88 1.41 0.97 1.33 0.76 0.19 1.10 0.89 
% recovery 97.23% 99.75% 93.90% 141.20% 97.26% 66.40% 94.95% 94.85% 110.20% 88.62% 
IPC 9.70 2.01 1.86 1.43 0.98 1.36 0.76 0.19 1.11 0.89 
% recovery 97.01% 100.70% 93.10% 142.80% 97.82% 67.80% 95.10% 94.65% 111.10% 89.41% 
Appendix 3e: Blank values from the ICP and digest 
Co Cr Cu Fe Mn Ni P Pb S V Zn 
Blanks, 4G, 8G 
ICP 
Run 3 <.0050 < 0500 <.0300 <.0800 < 0400 <0100 <.0500 < 0400 <.0000 <.0200 <.0080 
Run 3 < 0050 <.0500 < 0300 <.0800 <.0400 <0100 < 0500 <.0400 < 0000 <.0200 <.0080 
Run 3 <0050 <0500 <0300 < 0800 < 0400 <0100 <0500 <.0400 <0000 <.0200 <0080 
Run 3 < 0050 <.0500 < 0300 < 0800 < 0400 <0100 <.0500 < 0400 < 0000 <.0200 <.0080 
Run 2. 0.10 <.0500 <0300 <0800 0.07 0.06 < 0500 0.09 0.02 0.07 <0080 
Run 2 <.0050 <.0500 <0300 <.0800 <0400 <0100 <0500 <.0400 0.0007 <.0200 <.0080 
Run 2 <0050 <.0500 <0300 <.0800 <.0400 <0100 <0500 <.0400 0.0029 <0200 <.0080 
Run 2 <0050 <.0500 <0300 <0800 <0400 <0100 <.0500 <.0400 <.0000 <0200 <.0080 
Run 2 <0050 <0500 <0300 <0800 <.0400 <0100 <.0500 <.0400 <.0000 <.0200 <.0080 
Run 1 0.09 <.0500 <0300 <0800 <0400 0.06 <.0500 0.09 0.07 <.0200 <.0080 
Run 1 <0050 <0500 <0300 <0800 <0400 <0100 <0500 <0400 <0000 <0200 <0080 
Run 1 <0050 <.0500 <0300 <0800 <0400 <0100 <0500 <0400 <0000 <0200 <0080 
Blanks, 3M.̂ M, 1M, 3MREP 
LAB BLANK <0050 <.0500 <0300 <0800 <0400 <0100 <0500 <.0400 <.0000 <.0200 <0080 
Blank <.0050 <0500 <.0300 <0800 <0400 <0100 <.0500 <.0400 <.0000 <.0200 <0080 
Blank <.0050 <0500 <0300 <0800 <0400 <0100 <.0500 <0400 <0000 <.0200 <0080 
Blank <0050 <.0500 <.0300 <0800 <0400 <0100 <0500 <0400 <.0000 <0200 <.0080 
Blank <0000 0.07 < 0000 0.12 < 0000 0.07 < 0500 0.10 0.22 <0000 
blank <0050 <0500 <0300 <0800 0.0001 <0100 <0500 <0400 <0000 <0200 <.0080 
BLANK <.0050 <0500 <.0300 <.0800 <.0000 <.0100 <0500 <0400 <.0000 <.0200 <.0080 
BLANK <0050 <0500 <0300 <0800 <0000 <0100 <0500 <0400 <0000 <0200 <0080 
BLANK <0050 <0500 <0300 <0800 0.0001 <0100 <0500 <0400 <0000 <0200 <0080 
BLANK <0050 <0500 <0300 <0800 0.0015 <.omo <.t)SOO <0400 <0000 <.0200 <0080 
BLANK <0050 <0500 <0300 <.0800 0.0011 <.0100 <.0500 <0400 <.0000 <.0200 <0080 
BLANK <0050 <0500 <.0300 <.0800 0 <.0100 <.0500 <.0400 <0000 <.0200 <.0080 
All other elements 
Blanks, 4G,8G AI3082 As1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Hg1942 K 7698 LI6707 
ICP 
Run 3 < 0400 <.0500 < 0100 < 0030 < 00100 0.23 <.0050 < 0050 <.0500 < 4000 <.0050 
Run 3 < 0400 < 0500 <0100 < 0030 < 00100 <2000 < 0050 < 0050 < 0500 < 4000 < 0050 
Run 3 < 0400 < 0500 <0100 < 0030 < 00100 < 2000 <0050 < 0050 < 0500 < 4000 <0050 
Run 3 <0400 <.0500 <0100 < 0030 < 00100 < 2000 <.0050 < 0050 <.0500 <.4000 <.0050 
Run 2 <0400 0.08 0.66 < 0030 -0.19 <2000 <.0050 <0050 0.05 8.10 4.09 
Run 2 <•0400 <0500 <0100 <0030 <00100 <.2000 <0050 <.0050 <.0500 <.4000 <.0050 
Run 2 <0400 <0500 <0100 <0030 <00100 <.2000 <.0050 <0050 <.0500 <.4000 <.0050 
Run 2 <0400 <.0500 <0100 <.0030 <00100 <.2000 <0050 <0050 <0500 <4000 <.0050 
Run 2 <0400 <0500 <0100 <.0030 <00100 <2000 <0050 <0050 <0500 <4000 <.0050 
Run 1 <.0400 <0500 <0100 <0030 <00100 <2000 <0050 <0050 <4000 <.0050 <4000 
Run 1 <0400 <0500 <0100 <.0030 <00100 <2000 <0050 <.0050 <0500 <4000 <.0050 
Run 1 <.0400 <0500 <0100 <0030 <.00100 <2000 <.0050 <0050 <0500 <.4000 <0050 
Blanks, 3M, 2M. 1M, 3MREP 
LAB BLANK <0400 <0500 <0100 <0030 <00100 <2000 <0050 <0050 <0500 <4000 <0050 
Blank <.0400 <0500 <.0100 <.0030 <00100 <2000 <.0050 <0050 <0500 <AQ00 <.0050 
Blank <0400 <0500 <0100 0.01 <00100 <.2000 <0050 <.0050 <0500 <4000 <.0050 
Blank <.0400 <0500 <0100 <.0030 <.00100 <2000 <.0050 <0050 <0500 <4000 <.0050 
Blank <.0000 0.02 0.60 0.04 < 00000 <0000 0.01 <.0000 <.0500 <4000 <.0050 
blank <.0400 <0500 <.0100 <0030 <00100 <.2000 <0050 <.0050 <0500 <4000 <0050 
BLANK <.0400 <0500 <0100 <0030 <00100 <2000 <.0050 <0050 <0500 <4000 <0050 
BLANK <.0400 <.0500 <.0100 <0030 <00100 <.2000 <.0050 <0050 <0500 <4000 <.0050 
BLANK <0400 <.0500 <0100 <0030 <00100 <.2000 <.0050 <.0050 <.0500 <.4000 <.0050 
BLANK <0400 <0500 <.0100 <0030 <00100 <.2000 <.0050 <0050 <.0500 <4000 <0050 
BLANK <0400 <0500 <0100 <0030 <00100 <.2000 <0050 <0050 <0500 <4000 <0050 
BLANK <.0400 <0500 <0100 <0030 <00100 <2000 <0050 <.0050 <0500 <.4000 <.0050 
Blanks, 4G, 8G 
ICP 
Mg293e Mo2020 Na5889 Sb2068 Se1960 812124 Sn1899 Sr4215 TI3234 TI1908 
Run 3 <4000 <.0100 <.1000 <0800 <.0800 <.0200 <0300 <0100 <1000 <0800 
Run 3 <4000 <0100 <1000 <0800 <0800 <.0200 <0300 <0100 <1000 <0800 
Run 3 <4000 <.0100 <1000 <0800 <0800 <0200 <0300 <.0100 <1000 <0800 
Run 3 <4000 <.0100 <.1000 <0800 <0800 <.0200 <0300 <.0100 <.1000 <0800 
Run 2 <4000 <0100 <1000 <0800 <0800 <0200 <0300 <0100 <1000 <0800 
Run 2 <4000 <.0100 <1000 <0800 <0800 <0200 <0300 <.0100 <.1000 <0800 
Run 2 <.4000 <.0100 <.1000 <0800 <0800 <0200 <.0300 <.0100 <.1000 <.0800 
Run 2 <4000 <0100 <.1000 <0800 <0800 <.0200 <.0300 <.0100 <.1000 <.0800 
Run 2 <4000 <.0100 <1000 <0800 <.0800 <.0200 <0300 <0100 <1000 <.0800 
Run 1 <.4000 <.0100 <1000 <0800 <0800 <.0200 <0300 <.0100 <1000 <0800 
Run 1 <4000 <0100 0.11 <0800 <0800 <0200 <0300 <.0100 <1000 <0800 
Run 1 <4000 <.0100 <.1000 <.0800 <0800 <0200 <0300 <.0100 <1000 <0800 
99 
LAB BLANK <4000 <0100 <1000 <.0800 <•0800 0.02 <0300 <0100 <1000 <.0800 
Blank <4000 <0100 <1000 <0800 <0800 <0200 <0300 <0100 <1000 <0800 
Blank <.4000 <0100 <.1000 <.0800 <0800 <.0200 <0300 <0100 <.1000 <.0800 
Blank <.4000 <0100 <.1000 <.0800 <0800 0.05 <.0300 <0100 <1000 <0800 
Blank <4000 <0100 <.1000 <0800 <.0800 <0200 <0300 <0100 <1000 <0800 
blank <4000 <0100 <.1000 <.0800 <0800 <.0200 <.0300 <0100 <1000 <0800 
BLANK <4000 <0100 <1000 <0800 <0800 <.0200 <0300 <0100 <1000 <.0800 
BLANK <4000 <0100 <1000 <0800 <0800 <.0200 <0300 <0100 <1000 <0800 
BLANK <4000 <0100 <.1000 <.0800 <0800 <.0200 <.0300 <0100 <1000 <.0800 
BLANK <4000 <0100 <1000 <0800 <0800 <.0200 <0300 <0100 <1000 <.0800 
BLANK <4000 <0100 <1000 <.0800 <0800 <0200 <.0300 <0100 <1000 <0800 
BLANK <.4000 <.0100 <.1000 <0800 <0800 <.0200 <.0300 <0100 <1000 <.0800 
Digest Blanks 
AI3082 AS1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 C02288 Cr2677 Cu3247 Fe2327 
DIGEST BLANK <.0400 <0500 <0100 <0030 <00100 <2000 <0050 <0050 <0050 <.0500 <0300 <.0800 
DIGEST BLANK <.0400 <0500 <0100 <0030 <00100 <2000 <0050 <0050 <0050 <0500 <.0300 <0800 
DIGEST BLANK <.0400 <0500 <.0100 <0030 <00100 <.2000 <.0050 <0050 <.0050 <0500 <.0300 <.0800 
Digest Blank <0400 <0500 <0100 <0030 <00100 <.2000 <.0050 <.0050 <.0050 <.0500 <0300 <.0800 
DIGEST BLANK <-0400 <0500 <0100 <0030 <00100 <.2000 <0050 <0050 <0050 <0500 <.0300 <.0800 
DIGEST BLANK <.0400 <.0500 <.0100 <0030 <00100 0.23 <0050 <0050 <.0050 <.0500 <0300 <.0800 
Hg1942 K.7698 116707 Mg2936 Mn2933 MO2020 Na5889 NI2316 P1782 Pb2203 SJ807 Sb2068 
DIGEST BLANK <0500 <4000 <.0050 <4000 <.0400 <.0100 0.11 <0100 <.0500 <0400 <0000 <.0800 
DIGEST BLANK <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <0000 <0800 
DIGEST BLANK <0500 <4000 <0050 <4000 <0400 <0100 <1000 <J)100 <0500 <.0400 <0000 <0800 
Digest Blank <0500 <4000 <.0050 <4000 <0400 <0100 <1000 <0100 <0800 <.0800 <0200 <.0300 
DIGEST BLANK <.0500 <4000 <0050 <4000 <.0400 <0100 <1000 <0100 <.0800 <.0800 <.0200 <0300 
DIGEST BLANK <.0500 <4000 <.0050 <4000 <0400 <0100 <1000 <0100 <0800 <.0800 <.0200 <.0300 
Sel960 812124 Sn1899 Sr4215 Ti3234 Tlt908 V3110 Zn2025 
DIGEST BLANK <.0800 <.0200 <0300 <.0100 <1000 <0800 <0200 0.01 
DIGEST BLANK <0800 <.0200 <0300 <0100 <1000 <.0800 <.0200 <0080 
DIGEST BLANK <0800 <.0200 <.0300 <0100 <1000 <0800 <0200 <0080 
Digest Blank <0800 <0200 <0300 <0100 <1000 <0800 <.0200 <0080 
DIGEST BLANK <0800 <0200 <0300 <0100 <1000 <0800 <.0200 <0080 
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Appendix 3f; QA/QC data for Mastersizer, AA, and coulometer analyses 
Grain size duplicates 
Sample value Sample value % difference 
1M, 0.5-1 9-63 1m, 0.5-1dup 10.49 8.51% 
1M, 4.5-5 13.96 1m, 4.5-5dup 13.70 1.90% 
1M, 6-6.5 13.74 1M, 6-6.5 DUP 13.78 0.32% 
1M, 15-16 12.27 1M. 15-16 Dup 12.30 0.25% 
Arsenic QC DATA 
Duplicates 4G, 0-1 4G, 0-1 DUP % Difference 
22.50 23.03 2.33% 
4G, 5-6 4G, 5-6 DUP % Difference 
2.89 2.80 3.20% 
Spike 4G,6-7 4G, 6-7 SPIKE SPIKE w/equation *1.09 undiluted %recovery 
0.27 0.29 0.02 0.56 0.61 1.22 122% 
Standard listed measured % recovery 







































1 100.83% 0.00% 
2 99.92% 
3 82.50% (leaked) 
1 93.67% Dup Blank 
2 98.08% 15.38% (leaked) 
3 97,50% 
4 104.33% 






Soilstd_uk FHLIL4a 13.55 3.43 
4G 22-23 fhl_51 03-22-01 19:45 UNK 36.57 1.41 std-uk ImJ 27.42 3.67 
4G 22-23 DUP fhL61 03-22-01 20:53 UNK 20.99 1.35 std-uk lm_y 12.25 3.59 
% difference of dups 0.04 std-uk imjj 19.56 3.77 
4G 38-39 fhl_63 03-22-01 21:06 UNK 30.34 2.05 Average: 3.61 
4G 38-3f DUP fhl_73 03-22-01 22:13 UNK 29.39 1.76 STDEV: 0.14 
% difference of dups^ 15% RSD: 
%Diff from known Stct: 
4G 6-7 fhl_41 03-22-01 18:38 UNK 22.68 1.71 
4G 6-7 DUP fhL49 03-22-01 19:32 UNK 32.63 1.74 Im, 4.5-5 ImJ 31.18 2.07 
% difference of dups 2% Im, 4.5-5dup lm_k 25.53 2.07 
8G 2.0-2.5 fhL17 03-22-01 15:57 UNK 25.97 2.25 %Diff dups: 0.11 
8G 2.0-2.5 DUP fhl_27 03-22-01 17:04 UNK 25.34 2.32 
% difference of dups 3% Im,9.5-10 lm_v 27.26 1.92 
lm,9.5-10dup lm_x 26.94 1.88 
8G 5.5-6.5 fhl_29 03-22-01 17:17 UNK 30.31 2.25 
8G 5.5-6.5 DUP fhl_39 03-22-01 18:25 UNK 32.21 2.27 %Diff dups: 1.80 
% difference of dups 1% 
Im,18-19 lm_hh 27.84 2.25 
8G 8.5-9.5 fhl_5 03-22-01 13:49 UNK 22.04 2.20 lm,18-19dup Imji 27.33 2.27 
8G 8.5-9.5 DUP fhL15 03-22-01 15:12 UNK 25.33 2.33 
% difference of dups 6% %Oiff dups: 0.50 
soil std_l fhLlb 03-22-01 13:05 STD 2.24 3.55 
soil std_2 fhl_2b 03-22-01 13:13 STD 20.49 3.55 
soil std_3 fhl_3b 03-22-01 13:20 STD 41.10 3.55 
soil std_3new fhL3c 03-22-01 15:36 UNK 35.76 3.28 
soil std_4 fhl_4b 03-22-01 13:28 UNK 18.14 3.09 
soil std_5 fhl_16 03-22-01 15:19 UNK 13.03 3.73 
soil std_6 fhl_28 03-22-01 17:11 UNK 20.80 3.45 
soil std_7 fhL40 03-22-01 18:31 UNK 11.12 3.89 
soil std_8 fhl_50 03-22-01 19:39 UNK 23.92 3.56 
soil std_9 fhl_62 03-22-01 20:59 UNK 9.02 3.05 






EA QC Data, 1M 








% Diff. From known std: 




Appendix 4a: ICP Data for all elements in 4G, analyzed 5/16/01. Data is for diluted (by 200x) solution samples at a weight of 0.25 g for each sample. 
# Sample Name AI3082 As1890 82497 Ba2335 Be2348 CaSISI Cd2265 Cd2288 Co2286 Cr2677 Cu3247 Fe2327 
1 STD1 515.02 25.96 129.32 651.33 122.63 362.16 328.93 
2 STD1 511.32 26.06 130.99 654.89 123.73 358.11 331.89 
3 STD2 168.23 144.10 73.06 78.07 54.95 
4 STD2 17248 145.02 73.32 78.84 55.31 
5 SSTD 
6 Blank -0.18 0.10 2.37 -0.14 -0.16 -0.04 -0.11 -0.20 0.09 -0.06 -0.29 0.03 
7 SSTD 
8 IPC 1.97 2.00 0.36 0.21 0.19 1.92 0.40 0.40 0.40 0.97 0.41 1.97 
9 LAB BLANK <.0400 <0500 <0100 <.0030 <.00100 <2000 <0050 <0050 <.0050 <0500 <0300 <0800 
10 LAB BLANK_RQ 105.50 1.08 0.45 0.57 0.09 145.80 0.20 0.20 0.20 0.49 10.27 148.40 
11 4G, 3-4 93.77 <0500 <0100 1.40 0.00 41.37 < 0050 <0050 0.05 0.09 0.11 120.20 
12 4G, 13-14 75.90 <0500 <0100 1.06 0.00 143.10 < 0050 <0050 0.04 0.08 0.08 96.36 
13 4G, 26-27 72.97 <0500 <0100 1.06 0.00 110.10 < 0050 <.0050 0.04 0.08 0.08 100.30 
14 4G, 27-28 79.76 <0500 <0100 1.09 0.00 102.00 < 0050 <.0050 0.05 0.08 0.09 104.90 
15 4G, 20-21 74.14 <0500 <0100 0.98 <00100 94.41 <0050 <0050 0.04 0.08 0.07 92.15 
16 4G, 20-21_RQ 192.10 1.12 0.46 1.50 0.09 234.70 0.20 0.20 0.23 0.56 10.22 236.60 
17 4G, 0-1 103.10 915 <0100 1.86 < 00100 30.37 < 0050 <0090 0.06 0.10 0.11 165.10 
18 4G, 6-7 83.71 <0500 <0100 1.17 0.00 108.40 < 0050 <0030 0.04 0.08 0.08 99.73 
19 4G, 23-24 79.91 <0500 <0100 1.13 0.00 78.71 <0050 <0050 0.05 0.08 0.08 104.90 
20 4G, 24-25 77.02 <0500 0.01 1.12 0.00 96.18 < 0050 <0050 0.04 0.08 0.08 101.30 
21 DIGEST BLANK <0400 <0500 <0100 <0030 <00100 <2000 <0050 <.0050 <0050 <0500 <0300 <0800 
22 4G, 3-4 95.26 <0500 0.01 1.38 < 00100 40.98 < 0050 <0050 0.05 0.10 0.11 119.90 
23 Blank <0400 <0500 <0100 <0030 <00100 <2000 < 0050 <0050 <0050 <0500 <0300 <0800 
24 IPC 2.02 202 0.35 0.20 0.19 1.90 0.40 0.39 0.39 0.95 0.41 1.95 
# Sample Name Hg1942 K_7698 Li6707 Mg2936 Mn2933 MO2020 Na5889 Ni2316 P1782 Pb2203 S_1807 Sb2068 
1 STD1 28.15 174.66 844.85 108.95 144.79 1203.00 28.54 15.65 23.87 
2 STD1 28.46 172.83 830.35 108.05 145.82 1187.62 28.82 15.70 23.92 
3 STD2 32.97 17.82 
4 STD2 32.99 17.91 
5 SSTD 0.07 
6 Blank 0.06 9.72 428 0.13 -0.15 -0.07 52.48 0.06 0.01 0.09 0.07 -0.03 
7 SSTD 82.39 
8 IPC 0.39 4.10 1.07 1.95 0.39 2.01 2.02 0.41 2.00 2.01 2.01 1.32 
9 LAB BLANK <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <0000 <.0800 
10 LAB BLANK_RQ 0.09 47.70 0.53 79.24 23.96 0.22 5.55 0.50 10.68 4.61 42.60 0.70 
11 4G,3-4 <0500 12.80 0.21 81.03 2.40 < 0100 0.56 0.10 3.05 0.12 1.47 <0800 
12 4G. 13-14 <0500 11.36 0.17 93.86 2.37 < 0100 0.50 0.08 2.82 0.08 2.16 <0800 
13 4G. 26-27 <0500 9.41 0.17 88.97 2.35 < 0100 0.45 0.08 2.84 0.09 1.75 <0800 
14 4G, 27-28 <0500 10.98 0.18 90.68 2.28 < 0100 0.48 0.08 2.88 0.09 1.65 <.0800 
15 4G, 20-21 <0500 11.08 0.16 81.16 2.39 < 0100 0.46 0.07 2.50 0.07 1.52 <0800 
16 4G, 20-21_RQ 0.09 58.72 0.68 158.70 25.71 0.21 6.01 0.55 13.02 4.60 43.47 0.68 
17 4G, 0-1 0.17 15.12 0.22 76.26 11.34 < 0100 1.06 0.10 5.19 0.12 1.75 <.0800 
18 4G, 6-7 <.0500 13.17 0.17 90.13 2.35 < 0100 0.57 0.08 2.82 0.09 1.84 <.0800 
19 4G, 23-24 <0500 10.86 0.18 89.47 2.07 < 0100 0.50 0.08 2.91 0.09 1.57 <0800 
20 4G, 24-25 <0500 9.92 0.17 90.01 2.31 <0100 0.49 0.08 2.84 0.10 1.75 <.0800 
21 DIGEST BLANK <0500 <4000 <0050 <4000 <0400 <0100 0.11 <.OjOO <0500 <.0400 <0000 <0800 
22 4G, 3^ <0500 12.48 0.20 80.30 2.41 <0100 0.56 0.09 2.97 0.12 1.41 <0800 
23 Blank <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <0000 <0800 
24 IPC 0.38 4.08 1.11 1.99 0.38 2.00 2.06 0.40 1.96 1.98 1.94 1.30 
# Sample Name Sel960 SI2124 Sn1899 Sr4216 TÏ3234 T11908 V3110 Zn2025 
1 STD1 1558.7 7.3 153.2 
2 STD1 1547.7 7.3 152.8 
3 STD2 18.87 203.65 29.81 974.60 363.76 
4 STD2 18.90 214.^5 29.91 980.44 363.99 
5 SSTD 
6 Blank 0.02 0.96 0.08 0.38 2.51 0.03 -0.02 -0.02 
7 SSTD 
8 IPC 0.97 1.47 0.80 0.19 0.97 0.98 0.40 1.00 
9 LAB BLANK <0800 <.0200 <0300 <0100 <1000 <0800 <0200 <0080 
10 LAB BLANK_RO 1.04 3.80 0.19 0.49 6.43 0.49 0.41 19.93 
11 4G,3-4 <0800 2.78 < 0300 0.06 0.69 < 0800 0.10 0.38 
12 4G. 13-14 <0800 1.94 < 0300 0.12 0.49 < 0800 0-08 0.28 
13 4G, 26-27 <0800 1.94 < 0300 0.09 0.63 < 0800 0.07 0.30 
14 4G. 27-28 <0800 2.19 < 0300 0.09 0.61 <0800 0.08 0.30 
15 4G, 20-21 <0800 2.06 < 0300 0.08 0.43 <.0800 0.08 0.26 
16 4G. 20-21_RQ 1.02 6.08 0.20 0.56 6.66 0.48 0.48 19.77 
17 4G, 0-1 <0800 2.49 < 0300 0.07 0.53 < 0800 0.12 0.40 
18 4G, 6-7 <0800 2.10 < 0300 0.10 0.54 < 0800 0.09 0.32 
19 4G, 23-24 <0800 1.92 < 0300 0.07 0.53 < 0800 0.08 0.31 
20 4G, 24-25 <0800 1.87 < 0300 0.08 0.64 < 0800 0.08 0.30 
21 DIGEST BLANK <0800 <.0200 <0300 <0100 <1000 < 0800 <.0200 0.01 
22 4G, 3-4 <0800 2.73 < 0300 0.06 0.67 < 0800 O i l  0.38 
23 Blank <0800 <.0200 <0300 <0100 <1000 <0800 <.0200 <0080 
24 IPC 0.95 1.45 0.77 0.19 0.96 0.98 0.40 0.99 
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Appendix 4b: ICP data for all elements, core 4G. analyzed 6/6/01. Data is for diluted (by 200x) solution samples at a weight of 0.25 g 
or each sample. 
# Sample Name AI3082 AS1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Co2286 Cr2677 Cu3247 Fe2327 
1 STD1 534.08 27.17 122.10 641.15 114.24 359.45 318.09 
2 STD2 167.46 133.75 68.71 72.46 52.64 
3 SSTD 
4 Blank -0.17 0.08 0.66 -0.19 -0.19 -0.06 -0.12 -0.19 0.10 -0.01 -0.25 0.07 
5 STD1 528.23 27.01 119.74 635.98 112.82 357.34 314.35 
6STD1 529.87 27.09 120.78 63993 113.62 357 19 316.48 
7 IPC 1.93 1.97 0.37 0.20 0.19 1.92 0.40 0.41 0.40 0.96 0.40 1.94 
8 LAB BLANK <0400 <0500 <.0100 <0030 <00100 <2000 < 0050 <0050 <0050 <0500 <0300 <0800 
9 LAB BLANK_RQ 100.20 1.06 0.48 0.46 0.08 147.30 0.21 0.21 0.21 0.49 9.63 147.10 
10 4G. 4-5 83.21 <0500 0.03 1.30 < 00100 59.67 < 0050 <0050 0.05 0.09 0.09 109,00 
11 4G.5-6 82.35 < 0500 0.03 1.23 < 00100 86.25 < 0050 <0050 0.05 0.09 0.09 99.38 
12 4G, 6-7 81.25 < 0500 0.03 1.19 < 00100 107.90 < 0050 <0050 0.05 0.09 0.08 99.71 
13 4G, 7-8 80.88 < 0500 0.03 1.19 <00100 143.10 < 0050 <0050 0.05 0.09 0.09 102.50 
14 4G. &-10 77.64 <.0500 0.03 1.11 <00100 135.80 < 0050 <0050 0.05 0.09 0.08 97.12 
15 4G, 9-10 70.54 < 0500 0.02 1.00 < 00100 122.60 < 0050 <0050 0.04 0.08 0.07 87.90 
16 4G. 9-10 RQ 183.70 1.08 0.50 1.40 0.09 264.80 0.21 0.21 0.24 0.57 10.02 230.30 
17 4G. 11-12 79.07 < 0500 0.03 1.10 < 00100 171.30 < 0050 <0050 0.05 0.09 0.08 99.55 
18 4G, 15-16 82.03 < 0500 0.03 1.11 <00100 86.75 < 0050 <0050 0.05 0.09 0.08 106.40 
19 4G. 16-17 81.15 < 0500 0.03 1.15 < 00100 69.00 < 0050 <0050 0.05 0.10 0.08 106.60 
20 4G, 17-18 223.70 1.07 0.49 6.17 0.08 212.90 0.21 0.21 0.25 0.59 9.61 253.40 
21 4G, 19-20 84.17 < 0500 0.03 1.16 < 00100 103.10 < 0050 <0050 0.05 0.09 0.09 105.20 
22 4G, 4-5 82.86 < 0500 0.02 1.31 <00100 59.97 < 0050 <0050 0.05 0.09 0.09 109.70 
23 Blank <0400 < 0500 <0100 <0030 <00100 <2000 < 0050 <0050 <0050 <0500 <0300 <0800 
24 IPC 1.91 1.99 0.37 0.20 0.19 1.91 0.40 0.40 0.40 0.96 0.39 1.94 
25 4G, 8-9 76.52 < 0500 0.03 1.17 < 00100 143.70 < 0050 <0050 0.05 0.09 0.08 101.70 
26 4G, 10-11 75.77 < 0500 0.03 1.05 < 00100 172.80 < 0050 <0050 0.04 0.08 0.07 93.90 
27 4G, 10-11 233.90 1.06 0.55 6.00 0.08 307.10 0.20 0.20 0.24 0.57 9.64 242.10 
28 4G, 12-13 74.54 < 0500 0.03 1.09 < 00100 148.70 < 0050 <0050 0.05 0.08 0.08 96.47 
29 4G, 13-14 68.67 < 0500 0.02 1.04 < 00100 142.00 < 0050 <0050 0.04 0.08 0.08 93.80 
30 4G. 13-14 61.57 < 0500 0.02 0.95 < 00100 128.40 < 0050 <0050 0.04 0.08 0.07 85.09 
31 4G. 13-14 RQ 169.00 1.12 0.51 1.34 0.08 270.10 0.21 0.21 0.24 0.57 993 228.60 
32 4G, 14-15 79.03 < 0500 0.03 1.06 < 00100 133.70 < 0050 <0050 0.05 0.09 0.08 100.10 
33 4G. 18-19 82.32 < 0500 0.02 1.14 < 00100 76.14 < 0050 <0050 0.05 0.09 0.08 106.90 
34 4G, 22-23 82.97 < 0500 0.02 1.16 < 00100 63.38 < 0050 <0050 0.05 0.09 0.09 109.20 
35 4G. 25-26 74.09 < 0500 0.02 1.15 < 00100 94.06 < 0050 <0050 0.05 0.09 0.08 103.60 
36 NIST2710 88.42 3.01 0.02 1.64 < 00100 18.60 0.11 0.11 0.04 0.10 14.15 137.90 
37 4G. 8-9 76.19 < 0500 0.03 1.17 < 00100 141.50 < 0050 <0050 0.05 0.09 0.09 100.80 
38 Blank <0400 < 0500 <0100 <0030 <00100 <2000 < 0050 <0050 <0050 <0500 <0300 <0800 
39 IPC 1.92 1.97 0.37 0.20 0.18 1.85 0.39 0.40 0.39 0.95 0.39 1.88 
40 4G, 1-2 100.70 0.07 0.03 1.56 < 00100 30.92 0.01 <0050 0.06 0.10 0.12 137.90 
41 4G. 2-3 101.40 < 0500 0.03 1.52 < 00100 52.02 < 0050 < 0050 0.05 0.10 0.12 125.50 
42 4G, 17-18 83.60 < 0500 0.03 1.13 < 00100 69.03 < 0050 < 0050 0.05 0.09 0.08 104.30 
43 4G, 17-18 75.03 < 0500 0.02 1.02 < 00100 62.13 < 0050 < 0050 0.04 0.08 0.08 94.19 
44 4G, 17-18 RQ 190.70 1.07 0.50 1.40 0.08 202.50 0.20 0.20 0.24 0.55 10.18 236.10 
45 4G, 21-22 82.15 < 0500 0.02 1.13 < 00100 83.85 < 0050 < 0050 0.05 0.08 0.09 105.80 
46 4G. 25-26 66.94 < 0500 0.02 1.06 < 00100 88.70 < 0050 < 0050 0.05 0.08 0.08 98.77 
47 4G, 28-29 79.13 < 0500 0.02 1.16 < 00100 88.32 < 0050 < 0050 0.05 0.08 0.09 107.40 
48 4G. 1-2 101.70 0.07 0.03 1.54 < 00100 30.95 0.01 <0050 0.06 0.10 0.11 137.30 
49 Blank <0400 < 0500 <0100 <0030 <00100 <2000 <0050 < 0050 <0050 <0500 <0300 <0800 
50 IPC 1.92 1.93 0.37 0.20 018 1.86 0.39 0.40 0.39 0.93 0.39 1.88 
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\ppendix4b: continued 
# Sample Name Hg1942 K_7698 U6707 Mg2936 Mn2933 Mo2020 Na5889 NI2316 P1782 Pb2203 S_1807 Sb2068 
1 STD1 27.61 169.10 867.53 108.29 142.95 1226.45 27.46 15.04 22.75 
2 STD2 31.89 16.70 
3 SSTD 76.36 
4 Blank 0.05 8.10 4.09 0.18 0.07 -0.05 49.83 0.06 0.01 0.09 0.02 -0.03 
5 STD1 27.41 168.40 860.24 108.25 140.51 1210.11 26.92 15.06 22.73 
6 STD1 27.64 168.20 855.01 108.21 141.77 1211.94 27-14 15.10 22.82 
7 IPC 0.39 4.06 1.04 1.96 0.37 1.99 1.95 0.40 1.96 2.01 2.02 1.31 
8 LAB BLANK <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 0.00 < 0800 
9 LAB BLANK_RQ 0.09 44.02 0.48 74.71 23.90 0.22 5.12 0.49 10.23 4.62 41.73 0.68 
10 4G. 4-5 <0500 11.27 0.17 79.27 2.04 < 0100 0.54 0.09 2.87 0.13 1.61 <0800 
11 4G. 5-6 <0500 13.01 0.17 83.45 2.29 < 0100 0.59 0.08 2.81 0.11 1.89 < 0800 
12 4G, 6-7 <0500 13.24 0.17 86.78 2.34 < 0100 0.52 0.08 2.79 0.11 1.83 < 0800 
13 4G, 7-8 <0500 12.40 0.17 90.05 2.61 <0100 0.56 0.08 2.74 0.12 2.03 < 0800 
14 4G, 9-10 <0500 12.50 0.16 89.65 2.44 < 0100 0.53 0.08 2.71 0.09 2.09 < 0800 
15 4G. 9-10 <0500 11.23 0.15 81.03 2.21 <0100 0.46 0.07 2.41 0.10 1.88 < 0800 
16 4G, 9-10_RQ 0.10 57.74 0.64 156.70 25.54 0.21 5.80 0.56 12.86 4.63 44.80 0.67 
17 4G, 11-12 <0500 12.69 0.17 95.13 2.59 < 0100 0.55 0.08 2.68 0.11 2.30 < 0800 
18 4G, 15-16 <0500 12.52 0.17 88.33 2.37 < 0100 0.51 0.08 2.96 0.10 1.76 < 0800 
19 4G. 16-17 <0500 11.36 0.17 83.24 2.07 < 0100 0.50 0.08 3.03 0.10 1.68 < 0800 
20 4G. 17-18 0.10 66.15 0.66 160.40 25.31 0.20 5.66 0.56 12.94 4.99 2.88 0.34 
21 4G. 19-20 <0500 12.79 0.18 90.83 2.42 < 0100 0.52 0.08 2.85 0.11 1.69 < 0800 
22 4G, 4-5 <0500 11.23 0.17 79.69 2.04 < 0100 0.56 0.08 2.91 0.13 1.63 < 0800 
23 Blank <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 0.00 < 0800 
24 IPC 0.38 3.89 1.01 1.89 0.38 1.99 1.92 0.40 1.92 2.01 1.96 1.28 
25 4G, 8-9 <0500 11.06 0.16 90.60 2.77 < 0100 0.53 0.08 2.78 0.11 2.13 < 0800 
26 4G, 10-11 <0500 11.86 0.16 92.00 2.56 < 0100 0.51 0.07 2.60 0.11 2.29 < 0800 
27 4G. 10-11 0.09 75.65 0.67 169.20 25.13 0.20 5.78 0.54 12.48 4.84 3.46 0.41 
28 4G, 12-13 <0500 11.13 0.16 90.69 2.34 < 0100 0.48 0.08 2.68 0.10 2.24 < 0800 
29 4G, 13-14 <0500 8.57 0.15 87.66 2.35 < 0100 0.46 0.07 2.71 0.09 2.11 <0800 
30 4G, 13-14 <0500 7.84 0.13 79.43 2.11 <0100 0.43 0.07 2.46 0.10 1.90 < 0800 
31 4G. 13-14_RQ 0.11 53.59 0.62 154.70 25.68 0.21 5.71 0.55 12.72 4.70 44.25 0.67 
32 4G. 14-15 <0500 12.35 0.17 92.06 2.38 < 0100 0.52 0.08 2.86 0.08 2.02 < 0800 
33 4G, 18-19 <0500 11.73 0.18 89.65 2.11 <0100 0.49 0.08 2.88 0.11 1.52 < 0800 
34 4G, 22-23 <0500 12.81 0.18 84.85 2.07 < 0100 0.51 0.09 2.96 0.10 1.55 < 0800 
35 4G, 25-26 <0500 10.01 0.16 88.86 2.31 <0100 0.50 0.08 2.92 0.10 1.74 < 0800 
36 NIST 2710 0.14 25.09 0.13 26.43 38.72 0.10 2.74 0.05 4.47 27.20 11.97 < 0800 
37 4G, 8-9 <0500 11.18 0.16 89.94 2.75 < 0100 0.54 0.08 2.74 0.11 2.12 < 0800, 
38 Blank <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <0000 <0800 
39 IPC 0.38 3.96 1.05 2.00 0.37 1.96 1.96 0.39 1.90 1.95 1.95 1.27 
40 4G, 1-2 <0500 15.68 0.22 77.61 2.83 < 0100 0.69 0.10 3.88 0.14 1.41 <0800 
41 4G, 2-3 <0500 15.23 0.22 86.41 2.49 < 0100 0.63 0.10 3.12 0.15 1.38 < 0800 
42 4G, 17-18 <0500 12.76 0.18 84.85 2.24 < 0100 0.54 0.08 2.98 0.10 1.65 <.0800 
43 4G, 17-18 <0500 11.38 0.16 76.34 2.02 < 0100 0.47 0.08 2.68 0.10 1.48 < 0800 
44 4G, 17-18_RQ 0.09 58.82 0.68 153.90 25.12 0.21 5.95 0.55 12.87 4.56 43.65 0.67 
45 4G, 21-22 <0500 12.78 0.18 86.48 2.38 < 0100 0.50 0.08 2.90 0.09 1.66 < 0800 
46 4G, 25-26 <0500 7.69 0.15 84.86 2.19 < 0100 0.44 0.08 2.74 0.10 1.64 < 0800 
47 4G, 28-29 <0500 10.13 0.18 87.76 2.15 < 0100 0.45 0.08 2.82 0.12 1.61 <0800 
48 4G, 1-2 <0500 15.44 0.22 76.96 2.85 < 0100 0.68 0.10 3.82 0.14 1.38 < 0800 
49 Blank <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <0000 < 0800 
50 IPC 0.38 3.99 1.05 1.96 0.37 1.95 1.96 0.39 1.88 1.96 1.96 1.27 
Appendix 4b: continued 
# Sample Name Se1960 Si2124 Sn1899 Sr4216 Ti3234 TI1908 V3110 Zn2025 
1 STD1 1529.58 6.80 153.31 
2 STD2 18.19 210.09 27.70 909.43 355.54 
3 SSTD 
4 Blank 0.01 0.37 0.07 0.25 2.57 0.01 0.07 -0.01 
6 STD1 1503.8 6.75 153.07 
6 STD1 1511.47 6.78 153.23 
7 IPC 0.98 1.54 0.79 0.19 0.98 0.96 0.39 0.98 
8 LAB BLANK <0800 <0200 < 0300 <0100 <.1000 < 0800 <0200 <0080 
9 LAB BLANK_RQ 1.02 3.84 0.20 0.47 6.35 0.46 0.39 20.08 
10 4G, 4-5 <0800 2.55 < 0300 0.06 0.64 < 0800 0.08 0.35 
11 4G. 5-6 <0800 2.47 < 0300 0.08 0.55 < 0800 0.09 0.34 
12 4G, &.7 <0800 2.62 < 0300 0.09 0.55 < 0800 0.09 0.32 
13 4G, 7-8 <0800 2.48 < 0300 0.11 0.57 < 0800 0.08 0.35 
14 4G, 9-10 <0800 3.55 <.0300 0.11 0.54 < 0800 0.08 0.33 
15 4G, 9-10 <0800 2.69 < 0300 0.10 0.48 < 0800 0.07 0.30 
16 4G, 9-10 RQ 1.03 6.79 0.21 0.57 6.83 0.47 0.46 19.56 
17 4G, 11-12 <0800 2.31 <0300 0.13 0.52 < 0800 0.08 0.30 
18 4G, 15-16 <0800 1.94 < 0300 0.08 0.49 < 0800 0.09 0.32 
19 4G. 16-17 <0800 1.92 < 0300 0.07 0.51 <0800 0.09 0.32 
20 4G. 17-18 1.00 2.31 0.21 0.53 6.40 0.49 0.50 19.64 
21 4G, 19-20 <0800 2.37 < 0300 0.09 0.48 < 0800 0.09 0.31 
22 4G. 4-5 <0800 2.53 < 0300 0.06 0.64 < 0800 0.09 0.35 
23 Blank <0800 <0200 < 0300 <.0100 <1000 < 0800 <0200 <0080 
24 IPC 0.95 1.53 0.79 0.19 0.96 0.95 0.39 1.00 
25 4G. 8-9 <0800 2.15 0.03 0.11 0.69 < 0800 0.08 0.39 
26 4G, 10-11 <0800 2.10 < 0300 0.13 0.48 < 0800 0.08 0.29 
27 4G. 10-11 0.99 3.57 0.21 0.59 6.93 0.46 0.51 18.95 
28 4G. 12-13 <0800 2.30 < 0300 0.11 0.59 < 0800 0.08 0.29 
29 4G, 13-14 <.0800 2.82 < 0300 0.11 0.59 < 0800 0.07 0.29 
30 4G. 13-14 <0800 2.69 < 0300 0.10 0.54 < 0800 0.06 0.26 
31 4G, 13-14 RQ 1.02 6.78 0.23 0.56 6.81 0.48 0.46 19.96 
32 4G, 14-15 <0800 2.03 < 0300 0.11 0.47 < 0800 0.08 0.29 
33 4G, 18-19 <0800 1.92 < 0300 0.07 0.45 < 0800 0.09 0.32 
34 4G. 22-23 <0800 2.11 <0300 0.06 0.52 < 0800 0.09 0.30 
35 4G, 25-26 <0800 3.42 < 0300 0.08 0.69 < 0800 0.08 0.30 
36 NIST2710 <0800 3.59 0.03 0.48 4.21 <0800 0.21 32.06 
37 4G, 8-9 <0800 2.92 0.03 0.11 0.70 < 0800 0.08 0.39 
38 Blank <0800 <0200 < 0300 <0100 <1000 < 0800 <0200 <0080 
39 IPC 0.94 1.53 0.77 0.19 0.96 0.94 0.39 0.97 
40 4G, 1-2 <0800 2.31 <.0300 0.06 0.55 < 0800 0.11 0.38 
41 4G. 2-3 <0800 2.34 < 0300 0.07 0.64 < 0800 0.11 0.39 
42 4G, 17-18 <0800 3.01 <0300 0.07 0.50 < 0800 0.09 0.31 
43 4G, 17-18 <0800 2.27 < 0300 0.06 0.44 < 0800 0.08 0.28 
44 4G, 17-18_R0 1.03 6.24 0.21 0.53 6.74 0.46 0.47 19.23 
45 4G, 21-22 <0800 2.26 < 0300 0.08 0.50 < 0800 0.08 0.30 
46 4G, 25-26 <0800 1.60 < 0300 0.07 0.49 < 0800 0.07 0.28 
47 4G, 28-29 <0800 2.21 <0300 0.08 0.62 < 0800 0.08 0.32 
48 4G, 1-2 <0800 2.32 < 0300 0.06 0.54 < 0800 0.11 0.38 
49 Blank <0800 <0200 < 0300 <.0100 <1000 < 0800 <0200 <0080 
50 IPC 0.94 1.51 0.77 0.19 0.96 0.93 0.38 0.96 
Appendix 4g: ICP data for all elements, core 4G and 8G, analyzed 8/2/01 Data is for diluted (by 200x) solution samples ata weight of 
0.25 g for each sample. 
# Sample Name AI3082 As1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Co2286 Cr2677 Cu3247 Fe2327 
1 Blank -0.30 0.08 0.16 -0.25 -0.17 -0.09 -0.10 -0.18 0.19 0.08 -0.74 0.10 
2 SSTD 
3 STD1 548.53 31.76 164.82 733.55 150.62 353.37 402.24 
4 STD2 185.85 176.11 92.46 88.77 67.44 
5 IPC 19.59 1.98 0.38 0.19 0.20 19.60 0.40 0.40 0.38 1.00 0.38 18.81 
6 NIST 2710 79.64 3.02 0.09 1.68 < 00100 19.23 0.11 0.12 0.04 0.09 13.57 136:40 
7 DIGEST BLANK <.0400 <.0500 <.0100 <0030 <00100 0.23 <.0050 <.0050 <.0050 <.0500 <0300 <0800 
8 4G, 29-30 68.30 < 0500 0.07 1.08 < 00100 84.22 < 0050 <0050 0.05 0.08 0.08 106.00 
9 4G, 30-31 74.18 < 0500 0.07 1.14 < 00100 80.61 <0050 <0050 0.05 0.08 0.08 108.40 
10 4G, 31-32 76.42 < 0500 0.07 1.13 < 00100 90.15 < 0050 <0050 0.05 0.08 0.08 104.80 
11 4G. 32-33 67.85 < 0500 0.06 1.04 < 00100 127.80 < 0050 <0050 0.04 0.08 0.09 97.65 
12 4G. 32-33-DILUTED 62.85 < 0500 0.05 0.95 < 00100 116.40 < 0050 <.0050 0.04 0.07 0.08 89.70 
13 4G, 32-33-DiLUTED RQ 160.00 1.04 0.55 1.18 0.08 250.30 0.19 0.20 0.22 0.53 9.38 224.20 
14 4G, 33-̂  65.41 <.0500 0.06 0.99 < 00100 170.60 < 0050 <0050 0.04 0.07 008 90.72 
15 4G, 33-94-DUPLICATE 69.61 <.0500 0.06 1.01 <00100 180.60 <0050 <.0050 0.04 0.08 0.08 94.54 
16 4G. 34-15 68.42 < 0500 0.05 0.99 < 00100 192.00 < 0050 <.0050 0.04 0.07 0.08 91.66 
17 4G. 35-36 64.95 <.0500 0.06 0.96 < 00100 184.30 < 0050 <0050 0.04 0.07 0.08 89.59 
18 NIST 2710 84.15 3.10 0.08 1.59 < 00100 19.23 0.11 0.12 0.04 0.10 14.52 138.00 
19 IPC 19.59 1.98 0.38 0.19 0.20 19.60 0.40 0.40 0.38 0.99 0.40 18.79 
20 Blank <0400 < 0500 <.0100 <0030 <00100 <2000 < 0050 <0050 <0050 <0500 <0300 <0800 
21 4G. 36-37 59.57 <.0500 0.06 0.92 < 00100 166.40 < 0050 <0050 0.04 0.07 0.07 86.32 
22 4G. 37-38 61.86 <.0500 0.06 0.97 < 00100 178.00 < 0050 <.0050 0.04 0.07 0.07 89.00 
23 4G, 38-̂ 9 60.82 < 0500 0.05 0.95 < 00100 179.70 < 0050 <.0050 0.04 0.07 0.07 89.50 
24 4G, 38-:̂ 9-DIG.SPIKE 199.60 1.01 0.55 1.32 0.08 307.00 0.18 0.19 0.22 0.53 9.18 222.80 
25 8G, 0-0.5 75.33 < 0500 0.07 1.03 <00100 118.30 < 0050 <.0050 0.05 0.09 0.09 102.10 
26 8G, 0.5-1 68.15 0.05 0.06 1.07 < 00100 129.10 <.0050 <.0050 0.05 0.07 0.08 102.20 
27 8G, 0.5-1-DILUTED 60.79 <.0500 0.05 0.96 < 00100 116.60 < 0050 <0050 0.04 0.07 0.07 92.03 
28 8G, 0.5-1-DILUTED RQ 159.00 1.05 0.55 1.20 0.08 252.40 0.19 0.20 022 0.52 9.40 228.20 
29 8G, 1-1.5 73.00 <.0500 0.07 1.06 <.00100 146.90 <.0050 <.0050 0.05 0.08 0.09 104.30 
30 8G. 1.5-; 69.55 <.0500 0.06 1.03 < 00100 136.10 <.0050 <0050 0.05 0.08 0.09 101.40 
31 8G, 1.5-,2-DIG.DUP. 72.18 < 0500 0.07 1.05 < 00100 136.20 <.0050 <.0050 0.05 0.09 0.09 102.50 
32 8G. 2-2.5 67.16 < 0500 0.06 1.03 <00100 155.60 < 0050 <0050 0.04 0.08 0.09 97.26 
33 4G, 36-37 61.13 <.0500 0.06 0.94 <00100 170.10 < 0050 <0050 0.04 0.07 0.07 88.19 
34 IPC 19.93 1.99 0.37 0.19 0.19 19.42 0.39 0.40 0.38 1.00 0.39 18.69 
35 Blank <0400 < 0500 <0100 <0030 <00100 <2000 <.0050 <0050 <0050 <.0500 <0300 <0800 
36 8G, 2.5-3.5 64.17 < 0500 0.06 1.01 <00100 177.50 < 0050 <0050 0.04 0.07 0.08 92.47 
37 8G, 3.5-4.5 70.76 <.0500 0.07 1.08 < 00100 172.70 <.0050 <0050 0.05 0.08 0.09 99.61 
38 8G, 4.5-5.5 73.67 < 0500 0.07 1.07 <.00100 153.60 <.0050 <0050 0.05 0.08 0.09 103.50 
39 8G, 5.5i6.5 71.13 <0500 0.06 1.04 <00100 148.20 < 0050 <0050 0.05 0.08 0.09 100.60 
40 8G. 5.5t6.5-DIG.SPIK 217 40 1.03 0.58 1.58 0.08 281.40 0.18 0.19 0.22 0.56 9.21 236.40 
41 8G. 6.5-7.5 77.82 <.0500 0.07 1.12 < 00100 121.50 < 0050 <.0050 0.05 0.08 0.09 107.50 
42 8G, 6.5-7.5-DILUTED 71.01 <0500 0.06 1.01 <00100 108.80 < 0050 <.0050 0.04 0.08 0.08 96.83 
43 86, 6.5-7.5-DILUT RQ 166.60 1.05 0.56 1.26 0.08 246.30 0.19 0.20 0.22 0.53 9.30 233.50 
44 8G, 7.5-8.5 85.21 <0500 0.07 1.20 <00100 154.40 < 0050 <0050 0.05 0.09 0.10 115.90 
45 8G, 8.5-9.5 78.52 <.0500 0.07 1.12 <.00100 152.70 <.0050 <.0050 0.05 0.12 0.10 108.80 
46 8G. 9.5-;K).5 77.42 <.0500 0.07 1.14 <00100 93.41 <.0050 <0050 0.05 0.09 0.10 110.80 
47 8G, 10.̂ 11.5 69,25 <.0500 0.06 1.08 <.00100 133.70 < 0050 <.0050 0.05 0.09 0.09 101.50 
48 8G, 2.5i3.5 64.15 < 0500 0.06 1.02 < 00100 177.80 < 0050 <0050 0.04 0.07 008 92.98 
49 IPC 20.15 2.01 0.37 0.19 0.19 19.50 0.39 0.40 0.38 1.01 0.39 18.80 
50 Blank <0400 <.0500 <0100 <.0030 <00100 <2000 <.0050 <.0050 <.0050 <.0500 <.0300 <0800 
51 8G,10.5-11.5-DIG.DUP 68.97 < 0500 0.07 1.08 <00100 133.20 <.0050 <0050 0.05 0.08 0.09 101.70 
52 8G,11.5-12.5 69.09 <.0500 0.07 1.10 <00100 156.90 < 0050 <0050 0.05 0.08 0.10 104.70 
53 8G,12.5-13.$ 67.47 <.0500 0.07 1.07 < 00100 129.50 < 0050 <0050 0.05 0.07 0.09 100.40 
54 8G.13.5-H5 66.05 < 0500 0.06 1.08 < 00100 128.50 <.0050 <.0050 0.05 0.08 0.09 99.71 
55 8G,13.5t14.5-DILUTED 59.72 < 0500 0.06 0.96 < 00100 114.50 <0050 <.0050 0.04 0.06 0.08 89.33 
56 8G,13.5t14.6-DILU RQ 155.80 1.05 0.55 1.21 0.08 252.40 0.19 0.20 0.22 0.53 9.24 226.20 
57 &G, 14 -̂15.5 72.58 <.0500 0.07 1.08 <.00100 123.60 < 0050 <0050 0.05 0.08 0.10 101.50 
58 8G. 15.5-16.5 67.77 <.0500 0.06 1.02 < 00100 108.60 <.0050 <0050 0.05 0.08 0.09 99.60 
59 8G.10.5-11.5-FIG.DUP 69.31 <0500 0.06 1.08 < 00100 132.50 < 0050 <0050 0.05 0.08 0.09 101.60 
60 IPC 20.05 2.00 0.37 0.19 0.19 19.39 0.39 0.39 0.37 1.00 0.39 18.71 
61 Blank <0400 <.0500 <.0100 <0030 <00100 <2000 < 0050 <0050 <.0050 <.0500 <0300 <0800 
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appendix 4g; continued 
* Sample Name Hg1942 K_7698 LI6707 Mg2936 Mn2933 Mo2020 Na5889 Ni2316 P1782 Pb2203 S_1807 Sb2068 
1 Blank 0.03 13.49 3.12 022 -0.14 -0.09 83.70 0.10 -0.01 0.11 0.04 -0.02 
2 SSTD 74.17 
3 STD1 33.13 159.97 743.11 100.21 174.21 1133.97 34.71 15.45 21.71 
4 STD2 41.03 21.14 
5 IPC 0.39 3.91 0.98 9.65 0.38 1.97 1.90 0.39 1.95 2.00 2.19 1.45 
6 NIST 2710 0.12 22.70 0.11 24.73 39.17 0.11 2.45 0.06 4.48 27.86 11.96 < 0800 
7 DIGEST gLANK <.0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <.0500 <.0400 0.01 <0800 
8 4G, 29-30 <.0500 7.47 0.14 82.26 2.21 <0100 0.42 0.08 2.84 0.11 1.82 <.0800 
9 4G, 30-31 <0500 8.87 0.16 83.82 2.20 < 0100 0.44 0.09 2.86 0.11 1.80 < 0800 
10 4G. 31-32 <0500 9.61 0.16 85.64 2.23 < 0100 0.48 0.09 2.84 0.11 1.90 < 0800 
11 4G. 32-33 <.0500 8.03 0.15 84.66 2.24 < 0100 0.43 0.08 2.85 0.09 2.22 <.0800 
12 4G, 32-33-DILUTED <0500 7.60 0.14 78.41 2.04 < 0100 0.39 0.07 2.57 0.08 2.03 < 0800 
13 4G, 32-33-DILUTED RQ 0.08 50.94 0.60 152.50 24.28 0.21 5.38 0.52 12.38 4.41 43.31 0.72 
14 4G, 33-34 <.0500 8.10 0.15 87.70 2.29 <0100 0.38 0.07 2.64 0.09 2.65 <.0800 
15 4G. 33-34-DUPLICATE <.0500 8.81 0.16 94.47 2.39 <.0100 0.42 0.08 2.79 0.08 2.78 <.0800 
16 4G, 34-35 <0500 9.06 0.16 94.77 2.41 <0100 0.45 0.08 2.79 0.08 2.90 <.0800 
17 4G, 35-96 <0500 8.10 0.15 91.24 2.36 < 0100 0.40 0.08 2.70 0.08 2.84 < 0800 
18 NIST 2710 0.12 24.59 0.13 26.44 40.01 0.11 2.59 0.06 4.60 27.78 12.39 < 0800 
19 IPC 0.39 4.00 1.04 9.96 0.38 1.97 1.94 0.39 1.95 1.97 2.21 1.46 
20 Blank <0500 <4000 <.0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <0000 <0800 
21 4G, 36-37 <0500 6.81 0.13 82.49 2.30 < 0100 0.38 0.07 2.56 0.08 2.62 < 0800 
22 4G, 37-38 <0500 7.52 0.14 83.81 2.39 <.0100 0.41 0.07 2.62 0.09 2.76 <.0800 
23 4G, 38-̂  <.0500 7.25 0.14 85.21 2.35 <.0100 0.40 0.07 2.66 0.08 2.76 < 0800 
24 4G. 38-39-DIG.SPIKE 0.08 61.30 0.61 159.60 24.06 0.19 5.43 0.51 12.12 4.31 42.92 0.33 
25 8G, 0-0,5 <.0500 9.45 0.17 87.92 2.85 < 0100 0.56 0.08 3.56 0.10 3.70 < 0800 
26 8G, 0.5-1 <.0500 7.72 0.15 85.38 2.83 <.0100 0.51 0.08 3.36 0.10 3.67 < 0800 
27 8G. 0.5-1-DILUTED <0500 6.88 0.13 75.02 2.54 <.0100 0.49 0.07 2.96 0.09 3.23 < 0800 
28 8G. 0.5-1-DILUTED RQ 0.08 50 51 0.60 150.10 24.91 0.21 5.53 0.53 12.88 4.42 44.53 0.72 
29 8G. 1-1.5 <0500 8.75 0.16 88.40 2.93 < 0100 0.56 0.08 3.18 0.11 3.62 < 0800 
30 8G, 1.5-2 <0500 7.81 0.16 84.29 2.84 <.0100 0.50 0.08 3.04 0.10 3.32 <.0800 
31 8G, 1.5-̂ -DIG.DUP <0500 8.70 0.16 86.24 2.89 <.0100 0.50 0.08 3.02 0.10 3.34 < 0800 
32 8G. 2-2.5 <.0500 7.96 0.15 84.19 2.60 <.0100 0.48 0.08 2.94 0.10 3.47 < 0800 
33 46. 36-̂ 7 <0500 7.14 0.14 85.65 2.36 <0100 0.37 0.07 2.65 0.09 2.69 < 0800 
34 IPC 0.38 3.84 1.01 9.72 0.38 1.96 1.91 0.39 1.92 1.97 2.16 1.43 
35 Blank <0500 <4000 <.0050 <4000 <0400 <0100 <1000 <0100 <.0500 <0400 <.0000 <0800 
36 86. 2.5-3.5 <0500 7.89 0.15 83.35 2.46 < 0100 0.48 0.08 2.81 0.09 3.64 < 0800 
37 86, 3.5-4.5 <.0500 8.47 0.16 86.14 2.78 < 0100 0.47 0.08 2.89 0.10 3.58 < 0800 
38 8G, 4.5-5.5 <0500 8.41 0.16 84.52 2.86 <.0100 0.45 0.08 2.97 0.10 3.30 <.0800 
39 86, 5.5-6.5 <.0500 8.08 0.16 80.46 2.73 < 0100 0.44 0.08 2.92 0.10 3.15 <.0800 
40 86. 5.5T6.5-DI6.SPIK 0.08 63.54 0.64 158.30 24.54 0.20 5.51 0.52 12.33 4.31 42.86 0.35 
41 86. 6.5x7.5 <0500 8.92 0.17 81.58 2.93 < 0100 0.46 0.09 3.06 0.11 2.94 < 0800 
42 86. 6.5-7.5-DILUTED <0500 8.12 0.15 74.23 2.64 < 0100 0.41 0.08 2.73 0.10 2.62 < 0800 
43 86. 6.5-7.5-DILUT RQ 0.08 51.52 0.61 148.90 24.89 0.21 5.38 0.53 12.64 4.43 43.87 0.71 
44 86. 7.5-8.5 <0500 9.51 018 84.36 3.01 <0100 0.47 0.10 3.28 0.13 3.14 < 0800 
45 86. 8.5-9.5 0.94 8.47 0.17 82.51 3.08 < 0100 3.15 0.14 325 0.12 3.25 < 0800 
46 86, 9.5-10.̂  <.0500 8.96 0.17 86.03 2.99 <.0100 0.56 0.09 3.07 0.11 2.75 <.0800 
47 86,10.5/11.5 0.25 7.78 0.16 83.80 2.71 <.0100 1.34 0.09 2.91 0.09 3.04 < 0800 
48 86, 2.5-3.5 <.0500 8.02 0.15 84.32 2.47 < 0100 0.48 0.08 2.85 0.09 3.66 <.0800 
49 IPC 0.38 3.87 1.02 9.86 0.38 1.96 1.94 0.39 1.93 1.99 2.17 1.44 
50 Blank <0500 <4000 <.0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <.0000 <0800 
51 86.10.5-11.5-DIG.DUP <0500 7.77 0.16 84.11 2.70 <.0100 0.44 0.08 2.86 0.10 3.01 <0800 
52 86,11.5-12.5 <0500 7.68 0.16 84.58 2.78 <.0100 0.45 0.09 2.98 0.11 3.35 < 0800 
53 86,12.5-13.5 <0500 7.42 0.15 82.03 2.54 < 0100 0.44 0.08 2.90 0.10 3.06 < 0800 
54 86,13.5-14.5 <.0500 7.19 0.15 81.87 2.56 <.0100 0.42 0.08 2.84 0.10 2.99 <.0800 
55 86,13.5-14.5-DILUTED <.0500 6.38 0.14 72.38 2.28 < 0100 0.37 0.07 2.51 0.09 2.64 < 0800 
56 86.13.5r14.5-DILU RQ 0.08 49.43 0.59 147.20 24.60 0.21 5.31 0.53 12.40 4.44 43.83 0.71 
57 86,14.5:15.5 <.0500 8.54 0.17 84.02 2.52 < 0100 0.44 0.08 2.85 0.11 3.00 < 0800 
58 86,15.5-16.5 0.09 7.12 0.15 81.26 2.42 <.0100 0.88 0.08 2.99 0.11 3.02 < 0800 
59 86,10.5-11.5-FIG.DUP <.0500 7.82 0.16 84.37 2.69 < 0100 0.43 0.08 2.87 0.10 3.02 < 0800 
60 IPC 0.38 3.80 1.01 9.90 0.38 1.95 1.93 0.39 1.94 1.96 2.16 1.43 
61 Blank <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <0000 <.0800 
Appendix 4g: continued 
# Sample Name Sel960 Si2124 Sn1899 Sr4215 Ti3234 Til 908 V3110 Zn2025 
1 Blank 0 0.22 0.09 1.04 3.48 0.05 -0.02 0.07 
2 SSTD 
3 STD1 1570.02 8.62 170.07 
4 STD2 19.83 230.72 35.75 953.81 540.64 
5 IPC 0.99 1.59 0.80 0.19 0.97 0.95 0.39 0.98 
6 NIST2710 <.0800 2.34 0.03 0.46 3.96 < 0800 0.21 33.26 
7 DIGEST gLANK <0800 <0200 <0300 <0100 <1000 < 0800 <.0200 <0080 
8 4G, 29-30 <.0800 1.51 <.0300 0.07 0.53 <.0800 0.08 0.31 
9 4G, 30-3i1 <.0800 1.48 < 0300 0.07 0.52 < 0800 0.08 0.32 
10 4G, 31-32 <0800 1.53 < 0300 0.08 0.48 < 0800 0.08 0.31 
11 4G, 32-33 <0800 1.99 <.0300 0.10 0.49 <.0800 0.07 0.29 
12 4G, 32-33-DILUTED <0800 2.31 <0300 0.09 0.46 < 0800 0.07 0.27 
13 4G, 32-33-DILUTED RQ 1.00 5.32 0.20 0.54 6.55 0.45 0.44 18.64 
14 4G, 33-34 <.0800 1.66 <.0300 0.13 0.42 < 0800 0.07 0.26 
15 4G, 33-̂ -DUPLICATE <0800 1.55 <.0300 0.14 0.44 < 0800 0.07 0.27 
16 4G, 34-35 <.0800 0.88 <.0300 0.15 0.35 <.0800 0.08 0.26 
17 4G, 35-̂  <.0800 1.01 <.0300 0.14 0.37 < 0800 0.07 0.26 
18 NIST 2710 <.0800 2.43 <.0300 0.49 4.13 <.0800 0.21 32.44 
19 IPC 1.00 1.58 0.79 0.19 0.99 0.94 0.40 0.96 
20 Blank <0800 <0200 <.0300 <0100 <1000 < 0800 <0200 <0080 
21 4G, 36-37 <0800 1.46 < 0300 0.12 0.50 < 0800 0.07 0.25 
22 4G, 37-38 <.0800 1.53 <,0300 0.13 0.49 <.0800 0.07 0.26 
23 4G, 38-̂ 9 <0800 1.51 <0300 0.13 0.49 < 0800 0.07 0.26 
24 4G, 38-99-DIG.SPIKE 0.96 2.24 0.19 0.57 6.06 0.43 0.47 18.15 
25 8G, 0-0^5 <0800 1.73 < 0300 0.11 0.44 < 0800 0.09 0.32 
26 8G, 0.5-1 <0800 1.68 < 0300 0.12 0.53 <.0800 0.08 0.32 
27 8G, 0.5-1-DILUTED <.0800 2.52 < 0300 0.10 0.49 < 0800 0.07 0,29 
28 8G, 0.5-1-DILUTED RQ 1.00 5.46 0.21 0.56 6.60 0.46 0.46 18.78 
29 8G. 1-1.5 <.0800 1.56 < 0300 0.13 0.50 < 0800 0.08 0.33 
30 8G, 1.5-2 <.0800 1.45 <.0300 0.12 0.61 <.0800 0.08 0.32 
31 8G. 1.5-̂ -DIG.DUP <.0800 1.35 <.0300 0.12 0.45 < 0800 0.08 0.32 
32 8G, 2-2.5 <.0800 1.28 <.0300 0,13 0.62 <.0800 0.08 0.30 
33 4G, 36-;̂ 7 <0800 1.54 < 0300 0.13 0.62 < 0800 0.07 0.26 
34 IPC 0.98 1.57 0.79 0.19 0.97 0.94 0.40 0.97 
35 Blank <0800 <.0200 <.0300 <0100 <1000 <.0800 <.0200 <.0080 
36 8G, 2.5-3.5 <0800 1.18 < 0300 0.15 0.56 < 0800 0.08 0.28 
37 8G, 3.5-4.5 <0800 1.83 < 0300 0.15 0.54 < 0800 0.08 0.30 
38 8G, 4.5-5.5 <.0800 1.43 <.0300 0.14 0.60 <.0800 0.08 0.32 
39 8G. 5.5-6.5 <0800 1.55 <.0300 0.13 0.46 <.0800 0.08 0.32 
40 8G, 5.5T6.5-DIG.SPIK 0.96 2.48 0.20 0.58 6.08 0.44 0.51 18.15 
41 8G, 6.5T7.5 <0800 1.48 <.0300 0.11 0.46 <.0800 0.09 0.36 
42 8G, 6.5-7.5-DILUTED <.0800 1.62 <.0300 0.10 0.42 < 0800 0.08 0.32 
43 8G, 6.6-7.5-DILUT RQ 1.01 6.43 0.20 0,54 6.56 0.46 0.45 18.81 
44 8G, 7.5-8.5 <0800 1.80 < 0300 0.14 0.42 < 0800 0.10 0.39 
45 8G, 8.5-9.5 <0800 1^5 < 0300 0.14 0.44 <.0800 0.09 0.40 
46 8G, 9.5-10.̂  <.0800 1.48 <,0300 0.09 0.62 < 0800 0.09 0.34 
47 8G. 10.̂ -11.5 <0800 1.23 <.0300 0.12 0.52 < 0800 0.08 0.31 
48 8G, 2.5i3.5 <.0800 1.19 <.0300 0.15 0.56 <.0800 0.08 0.28 
49 IPC 0.98 1.58 0.78 0.19 0.97 0.94 0.40 0.97 
50 Blank <0800 <0200 <.0300 <0100 <1000 <0800 <.0200 <.0080 
51 8G.10.6-11.5-DIG.DUP <0800 1.43 <.0300 0.12 0.62 < 0800 0.08 0.30 
62 8G,11.5-12.5 <.0800 1.08 < 0300 0.13 0.57 < 0800 0.09 0.30 
53 8G,12.5-13.5 <0800 0.86 < 0300 0.11 0.59 < 0800 0.08 0.30 
64 8G,13.6-14.5 <.0800 1.17 <0300 0.11 0.52 < 0800 0.07 0.30 
55 8G,13.5-44.5-DILUTED <.0800 1.32 <.0300 0.10 0.47 <.0800 0.07 0.27 
56 8G.13.5-14.5-DILU RQ 1.00 6.31 0.21 0.54 6.69 0.44 0.44 18.91 
57 8G. 14.5-15.5 <0800 1.31 <0300 0.11 0.48 <.0800 0.08 0.31 
58 8G, 15.5-16.5 <0800 1.17 <.0300 0.10 0.63 <.0800 0.08 0.31 
59 8G,10.5-11.5-FIG.DUP <0800 1.45 < 0300 0.12 0.52 < 0800 0.08 0.30 
60 IPC 0.98 1.57 0.78 0.19 0.97 0.94 0.40 0.96 
61 Blank <0800 <0200 <0300 <.0100 <1000 <0800 <.0200 <0080 
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Appendix 4c: ICP data for all elements, cores 1M. 3MREP, analyzed 12/19/01. Data is for diluted (by 200x) solution samples at a weight of 
0.25 g for each sample. 
# Sample Name AI3082 As1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Co2286 Cr2677 Cu3247 Fe2327 
1 IPC 19.25 1.97 0.35 019 0.19 18.13 0.40 0.37 0.38 1.01 0.37 18.08 
2 NIST2710 82-82 2.98 < 0100 1.64 0.01 18.57 0.10 0.06 0.03 0.08 13.88 132.20 
3 DIGEST BLANK <0400 < 0500 <0100 <0030 <00100 <2000 <0050 <0050 <0050 <0500 <0300 <0800 
4 FC-1M:0-0.5 82.18 0.07 < 0100 1.21 0.01 43.94 < 0050 <0050 0.05 0.08 0.10 119.50 
5 FC-1M:0.5-1 82.92 <.0500 <.0100 1.20 0.01 52.93 < 0050 <0050 0.05 0.08 0.10 109.80 
6 FC-1M:1-1.5 81.31 <0500 <0100 1.21 0.00 63.38 < 0050 <0050 0.04 0.08 0.10 109.40 
7 FC-1M;1.S-2 77.36 < 0500 <0100 1.14 0.00 70.07 <.0050 <0050 0.05 0.08 0.10 103.50 
8 FC-1M:1.5-2-DILUTED 70.67 < 0500 <.0100 1.04 0.00 64.02 < 0050 <0050 0.04 0.07 0.09 95.22 
9 FC-1M:1.5-2-DILUT_RQ 187.30 1.07 0.41 1.30 0.10 205.30 0.19 0.18 0.22 0.55 9.95 234.60 
10 FC-1M:2-2.5 77.42 < 0500 <0100 1.15 0.00 75.95 < 0050 <0050 0.05 0.08 0.11 105.00 
11 FC-1M:2.5-3 74.95 < 0500 <0100 1.09 0.00 89.61 <0050 <0050 0.05 0.07 0.10 97.09 
12 FC-1M:3-3.5 67.63 <.0500 <.0100 1.00 0.00 101.70 < 0050 <0050 0.04 0.07 0.09 87.72 
13 FC-1M:3-3.5-DIG.DUP. 69.75 < 0500 <.0100 1.00 0.00 107.20 < 0050 <0050 0.05 0.07 0.09 89.12 
14 NIST2710 82.06 3.04 < 0100 1.61 0.00 18.64 0.10 0.06 0.04 0.09 14.30 134.70 
15 IPC 19.37 2.02 0.34 0.19 0.19 18.43 0.40 0.36 0.39 1.01 0.39 18.48 
16 FC-1M:3.S4 65.65 < 0500 <.0100 0.98 0.00 110.10 < 0050 <0050 0.04 0.07 0.09 85.84 
17 FC-1M:4-4.5 56.06 < 0500 <.0100 0.85 0.00 135.70 < 0050 <0050 0.04 0.06 0.07 75.47 
18 FC-1M:4.5-5 53.03 < 0500 <.0100 0.87 0.00 147.00 < 0050 <0050 0.03 0.06 0.08 78.67 
19 FC-1M:4.5-5-DIG.SRK 207.80 1.08 0.45 1.67 0.10 287.60 0.19 0.18 0.22 0.56 10.28 222.40 
20 FC-1M:5-5.5 56.65 < 0500 <.0100 0.86 0.00 158 .10 < 0050 <0050 0.04 0.07 0.07 76.78 
21 FC-1M:5-5.5-DILUTED 51.60 < 0500 <0100 0.78 0.00 142.40 < 0050 <0050 0.04 0.06 0.06 68.96 
22 FC-1 M:5-5.5-DILUT_R0 148.40 1.07 0.41 1.05 0.09 282.80 0.19 0.18 0.21 0.53 9.82 208.70 
23 FC-1M:5.5-6 55.48 < 0500 <.0100 0.84 0.00 153.60 < 0050 <0050 0.04 0.06 0.07 74.90 
24 FC-1M:6-6.5 59.77 < 0500 <.0100 0.87 0.00 148.40 < 0050 <0050 0.04 0.06 0.08 77.28 
25 FC-1M:6.5.7 52.99 <.0500 <.0100 0.85 0.00 137.50 < 0050 <0050 0.04 0.06 0.07 75.90 
26 FC-1M:6.5-7-DIG.DUP. 54.32 < 0500 <.0100 0.85 0.00 142.50 < 0050 <0050 0.04 0.06 0.07 77.47 
27 FC-1M:7-7.5 59.88 < 0500 <.0100 0.88 0.00 139.10 < 0050 <0050 0.04 0.06 0.08 79.26 
28 FC-1M:3.54 65.01 <0500 <.0100 0.97 0.00 108.90 < 0050 <0050 0.04 0.07 0.08 85.04 
29 IPC 19.28 2.02 0.34 0.20 0.19 18.73 0.40 0.36 0.40 1.02 0.41 18.65 
30 FC3MREP:0-0.5 85.20 0.09 < 0100 1.57 0.00 48.68 < 0050 <0050 0.06 0.09 0.10 135.70 
31 FC3MREP:0.5-1 87.00 0.09 < 0100 1.44 0.00 53.73 < 0050 <0050 0.06 0.09 0.10 140.40 
32 FC3MREP:1-1.5 88.09 0.06 < 0100 1.37 0.00 57.40 < 0050 <0050 0.06 0.08 0.11 134.10 
33 FC3MREP:1.5-2 86.67 < 0500 <.0100 1.35 0.00 52.97 < 0050 <0050 0.05 0.09 0.11 127.40 
34 FC3MREP:2-2.5 85.52 < 0500 <.0100 1.33 0.00 52.81 <0050 <0050 0.06 0.09 0.12 124.60 
35 FC3MREP:2-2.5-DILUTE 76.48 < 0500 <.0100 1.21 0.00 47.77 < 0050 <0050 0.05 0.07 0.10 112.50 
36 FC3MREP:2-2.5.DIL RQ 189.40 1.09 0.42 1.44 0.09 188.10 0.19 0.18 0.23 0.55 10.14 250.50 
37 FC3MREP:2.5-3 89.85 < 0500 <.0100 1.38 0.00 54.39 < 0050 <.0050 0.05 0.10 0.12 126.70 
38 FC3MRER3-3.5 92.36 < 0500 <0100 1.38 0.00 57.71 <0050 <.0050 0.06 0.09 012 125.60 
39 FC3MRER3-3.5-DIG.SP 267.10 1.10 0.52 1.85 0.10 201.60 0.19 0.18 0.24 0.62 10.57 27310 
40 FC3MRER3.54 91.33 < 0500 <0100 1.32 0.00 74.62 < 0050 <0050 0.06 0.09 0.13 117.50 
41 FC3MREP;4-4.5 79.16 < 0500 <.0100 1.25 0.00 79.32 < 0050 <0050 0.06 0.08 0.14 110.00 
42 FC3MREP:0-0.5 83.49 0.08 < 0100 1.55 0.00 48.29 < 0050 <0050 0.05 0.08 0.10 136.20 
43 IPC 18.86 2.01 0.33 0.19 0.19 18.36 0.40 0.35 0.39 1.01 0.40 18.49 
44 FC3MREP:4.5-5 72.16 < 0500 <0100 1.18 0.00 65.34 < 0050 <0050 0.06 0.08 0.11 105.00 
45 FC3MREP;5-5.5 77.41 <0500 <0100 1.22 0.00 79.17 < 0050 <.0050 0.06 0.08 0.10 105.80 
46 FC3MREP:5-5.5.DIG.DU 79.10 < 0500 <.0100 1.22 0.00 77.56 < 0050 <0050 0.06 0.09 0.11 106.90 
47 REP:5-5.6-DIG.DU-DIL 71.23 < 0500 <.0100 1.11 0.00 70.02 < 0050 <0050 0.05 0.08 0.10 97.46 
48 REP:5-5.5-DUP RQ 184.30 1.08 0.42 1.35 0.09 211.90 0.19 0.17 0.24 0.55 10.16 236.40 
49 FC3iy/IREP:5.5  ̂ 86.69 < 0500 0.01 1.31 0.00 96.12 < 0050 <0050 0.06 0.09 0.15 111.10 
50 FC3MREP:6 .̂5 80.65 < 0500 0.01 1.16 0.00 115.20 < 0050 <0050 0.06 0.09 0.13 105.50 
51 FC3MREP:6.5-7 67.77 < 0500 <0100 0.98 0.00 120.00 < 0050 <0050 0.06 0.08 0.10 96.36 
52 FC3MREP:4.5-5 72.19 < 0500 <0100 1.18 0.00 65.07 < 0050 <0050 0.06 0.08 0.10 104.20 
53 IPC 19.02 2.03 0.34 0.19 0.19 18.77 0.40 0.35 0.41 1.01 0.41 18.84 
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Appendix 4c: continued 
# Sample Name Hg1942 K_7698 U6707 Mg2936 Mn2933 IVIo2020 Na5889 Ni2316 P1782 Pb2203 SJ807 Sb2068 
1 IPC 0.39 3.96 0.98 9.79 0.37 1.98 1.94 0.41 1.95 1.98 2.14 1.43 
2NIST2710 0.15 24.54 0.13 25.54 38.87 0.08 2.51 0.05 4.40 26.69 11.58 < 0800 
3 DIGEST BLANK <.0500 < 4000 < 0050 < 4000 < 0400 < 0100 <1000 < 0100 < 0500 <.0400 < 0000 < 0800 
4 FC-1M:0-0.5 < 0500 11.59 0.18 75.01 4.79 < 0100 0.50 0.09 3.50 0.10 1.75 < 0800 
5 FC-1M:0.5-1 <.0500 11.46 018 81.68 2.13 < 0100 0.49 0.09 3.18 0.09 1.56 < 0800 
6FC-1M:1-1.5 < 0500 11.59 0.18 84.40 1.77 < 0100 0.49 0.09 2.93 0.09 1.48 < 0800 
7 FC-1M:1.5-2 <.0500 10.39 0.18 84.18 1.75 < 0100 0.50 0.09 2.73 0.10 1.50 < 0800 
8 FC-1M:1.5-2-DILUTED < 0500 9.56 0.16 76.66 1.59 < 0100 0.45 0.08 2.49 0.07 1.36 < 0800 
9 FC-1M:1.5-2-DILUT_RQ 0.10 53.84 0.64 151.80 25.10 0.19 5.52 0.56 12.85 4.43 42.73 0.63 
10 FC-1M:2-2.5 <.0500 9.66 0.18 85.69 1.71 < 0100 0.44 0.09 2.85 0.10 1.61 < 0800 
11 FC-1M:2.5-3 < 0500 9.79 0.17 86.57 1.65 < 0100 0.41 0.08 2.80 0.09 1.80 < 0800 
12 FC-1M:3-3.5 < 0500 8.85 0 15 84.18 1.50 < 0100 0.39 0.08 2.69 0.08 2.07 < 0800 
13 FC-1M:3-3.5-DIG.DUP. < 0500 9.39 0.16 87.28 1.55 < 0100 0.39 0.08 2.76 0.08 2.14 < 0800 
14 NIST 2710 0.15 24.52 013 25.66 39.63 0.09 2.51 0.05 4.38 27.01 11.46 < 0800 
15 IPC 0.39 3.87 1.03 9.99 0.39 2.01 1.95 0.41 1.95 2.01 2.10 1.44 
16 FC-1M:3.5  ̂ < 0500 8.73 0.14 83.82 1.52 < 0100 0.40 0.08 2.62 0.09 2.36 < 0800 
17 FC-1M:4-4.5 < 0500 6.95 0.13 82.40 1.42 < 0100 0.41 0.06 2.51 0.07 2.65 < 0800 
18 FC-1M:4.5-5 < 0500 5.76 0.12 82.60 1.48 < 0100 0.36 0.07 2.61 0.08 2.73 < 0800 
19 FC-1M:4.5-5-DIG.SPIK 0.10 64.05 0.64 164.30 25.45 0.20 5.71 0.55 12.86 4.50 44.45 0.27 
20 FC-1M:5-5.5 <.0500 7.01 0.12 84.69 1.52 < 0100 0.39 0.07 2.54 0.08 2.78 < 0800 
21 FC-1M:5-5.5-DILlJrED < 0500 6.44 0.11 76.80 1.36 < 0100 0.36 0.06 2.28 0.06 2.51 < 0800 
22 FC-1M:5-5.5-DILUT_RQ 0.10 49.50 0.57 149.80 24.71 0.19 5.26 0.53 12.38 4.40 42.88 0.64 
23 FC-1M:5.5-6 < 0500 6.81 0.12 82.53 1.50 < 0100 0.38 0.07 2.44 0.08 2.64 < 0800 
24 FC-1M:6 .̂5 < 0500 8.07 0 13 85.08 1.54 < 0100 0.36 0.07 2.52 0.08 2.57 < 0800 
25 FC-1M:6.5-7 <.0500 6.03 0.12 81.21 1.47 < 0100 0.37 0.07 2.46 0.07 2.51 < 0800 
26 FC-1M:6.5-7-DIG.DUP. < 0500 6.27 0.12 82.66 1.50 <.0100 0.38 0.07 2.51 0.09 2.57 < 0800 
27 FC-1M:7-7.5 <.0500 7.90 0.13 84.46 1.50 < 0100 0.37 0.07 2.47 0.08 2.57 < 0800 
28 FC-1M:3.5-4 < 0500 8.79 0 15 82.98 1.53 < 0100 0.39 0.07 2.58 0.08 2.31 < 0800 
29 IPC 0.39 3.78 1.02 9.97 0.39 2.01 1.92 0.41 1.93 2.01 2.05 1.43 
30 FC3MREP:0-0.5 < 0500 11.23 0.19 79.68 12.16 <.0100 0.52 0.10 3.59 0,11 1.91 <.0800 
31 FC3MREP:0.5-1 <.0500 11.35 0.19 82.91 7.67 < 0100 0.49 0.10 3.72 0.10 1.69 < 0800 
32 FC3MRER1-1.5 < 0500 11.37 019 83.30 3.70 < 0100 0.50 0.10 3.45 0.11 1.60 < 0800 
33 FC3MRER1.5-2 < 0500 11.28 0.19 80.45 2.35 < 0100 0.49 0.10 3.15 0.12 1.66 < 0800 
34 FC3MREP:2-2.5 < 0500 10.18 0.19 83.01 2.08 < 0100 0.47 0.10 3.03 012 1.62 < 0800 
35 FC3MREP:2-2.5-DILUTE < 0500 9.13 0.17 74.42 1.88 < 0100 0.46 0.09 2.71 0.10 1.45 < 0800 
36 FC:̂ RER2-2.5-DIL_RQ 0.10 52.60 0.63 146.50 25.75 0.20 5.34 0.57 12.69 4.46 40.77 0.60 
37 FC3MREP:2.5-3 <.0500 12.06 0.20 86.07 2.01 < 0100 0.50 0.10 2.94 0.12 1.52 < 0800 
38 FC3MREP:3-3.5 <.0500 12.87 0.21 86.14 2.05 <.0100 0.47 0.10 2.85 0.11 1.47 < 0800 
39 FC3MREP:3-3.5-DIG.SP 0.10 81.47 0.75 169.30 26.43 0.20 5.94 0.58 12.96 4.49 41.94 0.34 
40 FC3MREP;3.5  ̂ < 0500 13.49 0.20 83.35 1.95 < 0100 0.46 0.10 2.72 0.10 1.73 < 0800 
41 FC3MRER4-4.5 < 0500 9.51 0.18 77.72 1.97 < 0100 0.42 0.09 2.66 0.11 2.36 < 0800 
42 FC3MREP:0-0.5 < 0500 10.81 0.18 78.41 12.15 < 0100 0.52 0.10 3.54 0.11 1.91 < 0800 
43 IPC 0.38 3.59 0.98 9.72 0.39 2.00 1.88 0.41 1.87 1.98 2.02 1.41 
44 FC3MRER4.5-5 < 0500 7.92 0.16 73.22 1.77 < 0100 0.38 0.09 2.52 0.11 3.01 < 0800 
45 FC3MRER5-5.5 < 0500 9.93 0.17 80.53 1.71 < 0100 0.41 0.09 2.40 0.11 3.64 < 0800 
46 FC3MREP:5-5.5-DIG.DU < 0500 10,31 0.17 81.72 1.73 < 0100 0.42 0.09 2.47 0.10 3.72 < 0800 
47 RER5-5.5-DIG.DU-DIL < 0500 9.33 0.16 73.42 1.57 < 0100 0.38 0.08 2.23 0.10 3.37 <.0800 
48 REP:5-5.5-DUP_RQ 0.10 51.92 0.60 145.30 25.57 0.20 5.19 0.56 12.13 4.44 42.57 0.62 
49 FC3MREP:5.5-6 < 0500 12.85 0.18 87.58 1.85 < 0100 0.44 0.10 2.38 0.11 3.37 < 0800 
50 FC3MRER.6-6.5 < 0500 11.48 0.17 87.47 1.77 < 0100 0.40 0.10 2.43 0.10 5.37 < 0800 
51 FC3MRER6.5-7 <.0500 8.36 0.15 85.31 1.73 < 0100 0.39 0.09 2.40 0.09 5.43 < 0800 
52 FC3MREP:4.5-5 <.0500 7.95 0.16 73.00 1.76 < 0100 0.38 0.09 2.50 0.11 3.00 < 0800 
53 IPC 0.39 3.63 0.99 9.70 0.40 2.01 1.86 0.41 1.88 2.02 1.99 1.43 
111 
Appendix 4c; continued 
# Sample Name Se1960 Si2124 Sn1899 Sr4215 713234 711908 V3110 Zn2025 
1 IPC 0.98 1.36 0.80 0.19 1.10 0.91 0.39 0.96 
2 NIS7 2710 <0800 2.96 < 0300 0.48 4.10 0.09 0.22 30.95 
3 DIGES7 BLANK <0800 <0200 < 0300 <0100 <1000 <0800 <0200 <0080 
4 FC-1M:0-0.5 <0800 1.78 < 0300 0.06 0.47 < 0800 0.10 0.33 
5 FC-1M:0.5-1 <0800 1.68 < 0300 0.06 0.46 < 0800 0.09 0.33 
6 FC-1M:1-1.5 <0800 1.67 < 0300 0.07 0.47 <0800 0.09 0.33 
7 FC-1M:1.6-2 <0800 2.78 < 0300 0.07 0.50 < 0800 0.08 0,31 
8 FC-1M:1.5-2-DILU7ED <0800 2.57 <.0300 0.07 0.46 < 0800 0.08 0.28 
9 FC-1M;1.5-2-DILU7 RQ 1.03 5.08 0.21 0.53 716 0.38 0.46 19.10 
10 FC-1M:2-2.6 <0800 1.61 <0300 0.08 0.61 <0800 0.09 0.32 
11 FC-1M:2.6-3 <0800 1.88 < 0300 0.08 0.50 < 0800 0.09 0.30 
12 FC-1M;3-3.5 <0800 1.72 < 0300 0.09 0.50 < 0800 0.08 0.28 
13 FC-1M:3-3.5-DIG.DUP. <0800 1.68 < 0300 0.09 0.50 < 0800 0.08 0.28 
14 NIS72710 <0800 3.14 <.0300 0.48 4.10 0.08 0.22 31.12 
15 IPC 0.99 1.33 0.78 0.19 1.12 0.92 0.40 0.96 
16 FC-1M:3.5-4 <0800 1.87 < 0300 0.09 0.52 < 0800 0.07 0.28 
17 FC-1M:4 .̂5 <0800 1.31 <0300 0.11 0.48 < 0800 0.07 0.24 
18 FC-1M:4.5-5 <0800 1.41 <0300 0.11 0.59 < 0800 0.06 0.25 
19 FC-1M:4.5-5-DIG.SPIK 1.04 2.82 0.21 0.60 7.16 0.38 0.49 19.01 
20 FC-1M:5-5.5 <0800 1.72 < 0300 0.12 0.65 < 0800 0.07 0.25 
21 FC-1M:5-5.5-DILU7ED <0800 1.62 < 0300 0.11 0.59 < 0800 0.06 0.22 
22 FC-1M:5-5.5-DILU7 RQ 1.02 5.16 0.20 0.57 7.19 0.36 0.44 18.87 
23 FC-1M:5.5-6 <0800 1.49 < 0300 0.12 0.63 < 0800 0.07 0.24 
24 FC-1M:6-6.5 <0800 1.77 < 0300 0.12 0.51 <0800 0.07 0.25 
25 FC-1M:6.5-7 <0800 1.20 < 0300 0.10 0.59 < 0800 0.06 0.27 
26 FC-1M;6.5.7-DIG.DUP. <0800 1.37 <.0300 0.11 0.65 < 0800 0.06 0.25 
27 FC-1M:7-7.5 <0800 1.45 < 0300 0.11 0.52 < 0800 0.07 0.27 
28 FC-1M:3.5-4 <0800 1.87 < 0300 0.09 0.51 <0800 0.08 0.27 
29 IPC 0.99 1.34 0.77 0.19 1.12 0.91 0.40 0.96 
30 FC3MREP:00.5 <0800 1.99 <.0300 0.07 0.47 < 0800 0.10 0.38 
31 FC3MREP:0.5-1 <0800 1.81 <0300 0.07 0.45 < 0800 0.10 0.37 
32 FC3MREP:1-1.5 <0800 1.74 < 0300 0.07 0.45 < 0800 0.10 0.37 
33 FC3MREP.1.5-2 <0800 2.04 < 0300 0.07 0.45 < 0800 0.10 0.38 
34 FC3MREP:2-2.5 <0800 2.70 < 0300 0.07 0.61 <0800 0.10 0.37 
35 FC3MRER2-2.5-DILU7E <0800 2.69 < 0300 0.06 0.56 < 0800 0.09 0.34 
36 FC3MREP:2-2.5-DIL RQ 1.03 6.56 0.20 0.51 7.19 0.35 0.47 19.18 
37 FC3MREP;2.5-3 <.0800 1.80 < 0300 0.06 0.48 < 0800 0.10 0.38 
38 FC3MREP:3-3.5 <0800 1.70 < 0300 0.07 0.48 <.0800 0.11 0.36 
39 FC3MREP:3-3.5-DIG.SP 1.03 4.05 0.21 0.56 7.68 0.36 0.58 19.07 
40 FC3MREP:3.5-4 <0800 1.87 < 0300 0.08 0.48 < 0800 0.11 0.35 
41 FC3MREP:4-4.5 <.0800 1.52 < 0300 0.08 0.50 < 0800 0.09 0.35 
42 FC3MRER00.5 <0800 1.98 < 0300 0.07 0.47 < 0800 0.10 0.38 
43 IPC 0.97 1.33 0.76 0.19 1.10 0.89 0.40 0.95 
44 FC3MREP:4.5-5 <0800 1.59 < 0300 0.07 0.62 < 0800 0.09 0.33 
45 FC3MREP:5-5.5 <0800 1.59 < 0300 0.07 0.64 < 0800 0.09 0.32 
46 FC3MREP;5-5.5-DIG.DU <.0800 1.93 < 0300 0.07 0.55 < 0800 0.09 0.33 
47 REP:5-5.5-DIG.DU-DIL <.0800 1.84 < 0300 0.07 0.50 < 0800 0.08 0.30 
48 REP:6-5.5-DUP RQ 1.02 5.40 0.21 0.52 7.14 0.34 0.46 19.02 
49 FC3MREP;5.5-6 <0800 1.87 < 0300 0.09 0.57 < 0800 0.10 0.34 
50 FC3MREP:6-6.5 <0800 1.68 < 0300 0.10 0.55 < 0800 0.10 0.31 
51 FC3MREP:6.5-7 <0800 1.40 < 0300 0.09 0.60 < 0800 0.08 0.28 
52 FC3MRER4.5-5 <0800 1.83 < 0300 0.07 0.62 < 0800 0.08 0.33 
53 IPC 0.98 1.36 0.76 019 1.11 0.89 0.40 0.96 
Appendix 4d; ICP data for all elements, core 2M and 3M, analyzed 12/17/01. Data is for diluted (by 200)0 solution samples at a weight of 
0.25 g for each sample. 
# Sample Name AI3082 As1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Co2286 Cr2677 Cu3247 Fe2327 
1 IPC 20.84 2.03 0.35 0.20 0.20 18.27 0.40 0.37 0.39 1.01 0.42 18.54 
2 LAB BLANK <0400 <0500 <0100 <0030 <00100 <2000 < 0050 <0050 <0050 <0500 <0300 <0800 
3 LAB BLANK RQ 104.50 1.05 0.41 0.29 0.09 146.00 0.20 0.19 0.19 0.49 10.15 146.70 
4 NIST2710 88.57 3.21 <0100 1.63 0.00 18.74 0.11 0.07 0.04 0.08 16.01 140.30 
5 DIGEST BLANK <0400 < 0500 <0100 <0030 <00100 <2000 < 0050 <0050 <0050 <0500 <0300 <0800 
6 FC-3M;0-0.5 99.75 0.10 < 0100 1.60 0.00 48.35 < 0050 <0050 0.05 0.09 0.12 142.70 
7 FC-3M:0.5-1 100.30 0.10 < 0100 1.49 0.00 50.26 < 0050 <0050 0.06 0.09 0.12 142.00 
8 FC-3M;1-1.5 101.50 0.06 <0100 1.42 0.00 53.83 < 0050 <0050 0.06 0.09 0.12 131.00 
9 FC-3M:1-1.5-DILUTED 90.39 < 0500 <0100 1.28 0.00 48.91 <0050 <0050 0.05 0.08 0.11 118.80 
10 FC-3M:1-1.5-DILUT RQ 213.70 1.09 0.40 1.53 0.09 191.40 0.19 0.18 0.23 0.55 10.52 258.90 
11 FC-3M:1.5-2 96.75 < 0500 <.0100 1.42 0.00 53.69 < 0050 <0050 0.06 0.09 0.12 130.20 
12 FC-3M:2-2.5 86.10 < 0500 <0100 1.32 0.00 52.02 < 0050 <0050 0.06 0.08 0.11 127.00 
13 FC-3M:2.5-3 91.45 < 0500 <0100 1.35 0.00 59.26 < 0050 <0050 0.05 0.09 0.12 121.90 
14 FC-3M:2.5-3-DIG.DUP. 95.52 < 0500 <0100 1.38 0.00 62.86 < 0050 <0050 0.06 0.09 0.12 123.90 
15 FC-3M:3-3.5 99.81 <0500 <0100 1.39 0.00 62.77 < 0050 <0050 0.06 0.09 0.12 123.10 
16 NIST2710 88.57 3.22 < 0100 1.64 0.00 18.81 0.11 0.07 0.04 0.08 16.11 140.40 
17 Blank <0400 < 0500 <.0100 <0030 <00100 <2000 < 0050 <0050 <0050 <0500 <0300 <0800 
18 IPC 19.82 1.98 0.32 0.20 0.20 18.17 0.40 0.37 0.39 1.01 0.40 18.40 
19 FC-3M;3.S4 99.83 < 0500 <.0100 1.38 0.00 65.16 < 0050 <0050 0.06 0.09 0.14 128.00 
20 FC-3M:44.5 102.70 < 0500 <.0100 1.37 0.00 81.28 < 0050 <0050 0.06 0.09 0.16 124.90 
21 FC-3M:4 .̂5-DIG.SRK 258.40 1.13 0.42 1.72 0.10 225.30 0.20 0.19 0.24 0.60 10.43 271.40 
22 FC-3M:4.5-6 84.35 < 0500 <.0100 1.31 0.00 57.71 <0050 <0050 0.06 0.09 0.11 113.10 
23 FC-3M:5-5.5 82.22 < 0500 <0100 1.27 0.00 53.02 < 0050 <0050 0.06 0.08 0.10 107.10 
24 FC-3M:5-5.5-DILUTED 73.31 <0500 <0100 1.14 0.00 47.51 <0050 <0050 0.05 0.07 0.09 95.96 
25 FC-3M:5-5.5-DILUT RQ 192.50 1.05 0.39 1.41 0.09 187.20 0.19 0.18 0.23 0.54 9.68 234.50 
26 FC-3M:5.5-6 77 14 < 0500 <.0100 1.22 0.00 54.28 < 0050 <0050 0.05 0.08 0.10 101.40 
27 FC-3M:6 .̂5 75.09 < 0500 <.0100 1.11 0.00 71.38 < 0050 <0050 0.05 0.07 0.09 98.59 
28 FC-3M;6-6.5-DIG.DUP. 74.36 < 0500 <0100 1.08 0.00 76.14 < 0050 <0050 0.05 0.07 0.09 97.17 
96.89 29 FC-3M:6.5-7 69.75 <.0500 <0100 1.01 0.00 92.82 < 0050 <0050 0.06 0.07 0.10 
30 FC-3M:7-7.5 76.03 < 0500 <0100 0.99 0.00 112.70 < 0050 <0050 0.06 0.08 0.09 94.83 
31 FC-3M:3.5-4 100.30 < 0500 <.0100 1.38 0.00 65.95 < 0050 <0050 0.06 0.09 0.13 127.70 
32 Blank <0400 < 0500 <.0100 0.01 <00100 <2000 < 0050 <0050 <0050 <0500 <0300 <0800 
33 IPC 19.86 2.01 0.32 0.20 0.20 18.45 0.40 0.37 0.39 1.01 0.40 18.69 
34 FC-2M:0-0.6 93.70 0.13 < 0100 1.67 0.00 52.38 < 0050 <0050 0.05 0.09 0.11 149.90 
36 FC-2M:0.5-1 92.22 0.09 < 0100 1.46 0.00 66.16 <.0050 <0050 0.06 0.09 0.11 138.40 
36 FC-2M;1-1.5 94.46 0.06 < 0100 1.36 0.00 76.62 < 0050 <0050 0.06 0.08 0.11 128.60 
37 FC-2M:1.5-2 93.31 <.0500 <.0100 1.34 0.00 62.40 < 0050 <0050 0.06 0.09 0.12 126.20 
38 FC-2M:2-2.5 86.36 < 0500 <0100 1.34 0.00 54.49 < 0050 <0050 0.06 0.09 0.11 129.30 
39 FC-2M:2-2.5-DILUTED 78.05 < 0500 <.0100 1.21 0.00 49.26 < 0050 <0050 0.05 0.08 0.10 117.30 
40 FC-2M:2-2.5-DlLUT RQ 171.70 1.01 0.36 1.45 0.09 167.30 0.18 0.17 0.22 0.47 8.31 247.20 
41 FC-2M;2-2.5-DIG.SRK 301.10 1.16 0.50 1.86 0.11 203.00 0.20 0.19 0.24 0.64 11.63 285.70 
42 FC-2M:2.5-3 92.25 < 0500 <.0100 1.36 0.00 58.29 < 0050 <0050 0.06 0.08 0.13 124.30 
43 FC-2M:3-3.5 93.68 < 0500 <0100 1.39 0.00 54.53 < 0050 <0050 0.06 0.08 0.12 124.60 
44 FC-2M:3.5-4 91.26 < 0500 <0100 1.39 0.00 59.67 < 0050 <0050 0.06 0.09 0.12 121.70 
45 FC-2M;4-4.5 90.53 <.0500 <0100 1.39 0.00 70.10 < 0050 <0050 0.06 0.08 0.11 119.00 
46 FC-2M:0-0.6 91.49 0.14 <0100 1.67 0.00 52.53 < 0050 <0050 0.05 0.09 0.11 150.30 
47 FC-2M:4.5-5 78.39 <.0500 <.0100 1.30 0.00 87.62 < 0050 <0050 0.05 0.08 0.11 116.30 
48 FC-2M:5-5.5 76.38 < 0500 <0100 1.28 0.00 91.04 < 0050 <0050 0.05 0.07 0.10 117.40 
49 FC-2M:6-5.5-DIG.DUP. 73.29 < 0500 <0100 1.20 0.00 85.20 < 0050 <0050 0.05 0.07 0.10 108.40 
50 FC-2M:5.5-6 82.20 < 0500 <0100 1.29 0.00 80.09 < 0050 <0050 0.05 0.08 Oil 115.80 
51 FC-2M:5.5^DILUTED 75.81 <0500 <0100 1.17 0.00 72.79 < 0050 <0050 0.05 0.07 0.10 105.40 
52 FC-2M:5.5-6-DILUT RQ 169.50 1.05 0.38 1.41 0.09 199.70 0.18 0.18 0.22 0.49 8.79 241.10 
53 FC-2M:6-6.5 74.11 <.0500 <0100 1.24 0.00 94.92 < 0050 <0050 0.05 0.07 0.10 114.00 
54 FC-2M:6.5-7 81.31 <0500 <0100 1.28 0.00 86.11 <0050 <0050 0.06 0.08 0.10 119.40 
55 FC-2M:4.5-5 76.59 < 0500 <0100 1.28 0.00 87.22 < 0050 <0050 0.05 0.07 0.10 115.50 
56 Blank <0400 <0500 <0100 <0030 <00100 <2000 < 0050 <0050 <0050 <.0500 <0300 <0800 
57 IPC 19.36 1,96 0.31 0.20 0.19 18.16 0.39 0.36 0.38 0.99 0.37 18.25 
58 JOHNNIE 132.90 0.06 < 0100 0.02 0.02 465.10 1.19 1.26 0.66 <0500 65.87 168.10 
Appendix 4d: continued 
# Sample Name 
1 IPC 
2 LAB BLANK 
3 LAB BLANK__RQ 
4 NIST2710 




9 FC-3M:1-1.5-DILUTED <0500 13.62 0.21 81.05 2.94 < 0100 0.49 0.09 3.21 0.08 1.56 < 0800 10 FC-3M:1-1.5-DILLrr RQ 0.10 62.75 0.75 157.60 2713 0.20 6.15 0.58 13.79 4.43 42.79 0.62 
11 FC-3M;1.6-2 <0500 13.30 0.22 89.26 2.79 < 0100 0.53 0.11 3.48 0.10 1.98 < 0800 
12 FC-3M:2-2.5 <0500 10.51 0.21 87.06 2.40 < 0100 0.46 0.10 3.18 0.10 1.58 < 0800 
13 FC-3M:2.5-3 <0500 12.97 0.22 89.88 2.19 < 0100 0.50 0.10 2.98 0.09 1.50 < 0800 
14 FC-3M:2.5-3-DIG.DUP. <0500 14.19 0.22 91,92 2.19 < 0100 0.51 0.10 3.00 0.11 1.49 < 0800 
15 FC-3M:S-3.5 <0500 15.54 0.23 92.71 2.26 < 0100 0.50 0.10 3.02 0.09 1.62 < 0800 
16 NIST 2710 0.12 30.15 0.15 28.78 42.03 0.09 2.95 0.06 4.90 28.26 12.38 < 0800 
17 Blank <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <0000 < 0800 
18 IPC 0.40 4.25 1.05 10.12 0.38 1.98 2.01 0.41 1.98 1.98 2.08 1.46 
19 FC-3M:3.5-4 <0500 15.41 0.23 91.51 2.37 < 0100 0.49 0.10 2.94 0.10 1.55 < 0800 
20 FC-3M:4-4.5 <0500 15.84 0.27 96.27 2.25 < 0100 0.46 0.10 3.02 0.09 1.89 < 0800 
21 FC-3M:4 .̂5-DIG.SPIK 0.10 75.55 0.79 171.50 26.48 0.19 6.28 0.60 13.74 4.62 45.07 0.22 
22 FC-3M:4.5-5 <0500 10.68 0.19 80.05 1.88 < 0100 0.43 0.10 2.87 0.09 2.91 <0800 
23 FC-3M:5-5.5 <0500 10.82 0.18 77.94 1.71 <0100 0.46 0.09 2.76 0.10 2.87 <.0800 
24 FC-3M:5-5.5-DIHJTED <0500 9.60 0.16 69.11 1.54 < 0100 0.42 0.08 2.44 0.09 2.54 < 0800 
25 FC-3M:5-6.6-DILUT RQ 0.10 55.56 0.64 144.80 24.81 0.19 5.65 0.56 12.82 4.39 43.02 0.62 
26 FC-3M:5.5-6 <0500 10.04 0.17 77.35 1.65 < 0100 0.42 0.08 2.66 0.08 2.86 < 0800 
27 FC-3M;6-6.5 <0500 10.19 0.17 86.19 1.64 < 0100 0.43 0.09 2.74 0.09 2.91 <0800 
28 FC-3M:6-6.5-DIG.DUR <0500 10.00 0.17 88.76 1.65 < 0100 0.40 0.09 2.70 0.08 3.05 < 0800 
29 FC-3M:6.5-7 <0500 8.67 0.17 92.70 1.66 < 0100 0.38 0.09 2.80 0.07 3.65 < 0800 
30 FC-3M:7-7.5 <0500 11.54 0.18 96.81 1.70 < 0100 0.42 0.09 2.79 0.07 3.86 < 0800 
31 FC-3M:3.5-4 <0500 15.52 0.23 90.59 2.36 < 0100 0.47 0.10 2.95 0.10 1.56 < 0800 
32 Blank <0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <.0400 <0000 <0800 
33 IPC 0.40 4.25 1.06 10.06 0.38 2.00 2.03 0.42 2.00 2.02 2.05 1.46 
34 FC-2M;0-0.5 <0500 13.82 0.22 87-18 12.77 <.0100 0.53 0.10 4.40 0.10 2.08 < 0800 
35 FC-2M;0.5-1 <0500 13.56 0.20 86.88 6.59 < 0100 0.53 0.10 3.96 0.10 1.84 < 0800 
36 FC-2M.1-1.5 <0500 13.73 0.21 89.45 3.86 < 0100 0.51 0.10 3.64 0.08 1.87 < 0800 
37 FC-2M:1.5-2 <0500 13.08 0.21 86.90 3.28 < 0100 0.51 0.10 3.49 0.08 1.84 < 0800 
38 FC-2M:2-2.5 <0500 10.73 0.20 84.62 3.17 <.0100 0.51 0.10 3.42 0.09 1.97 <.0800 
39 FC-2M:2-2.5-DILLrrED <0500 9.65 0.18 76.20 2.87 <0100 0.46 0.09 3.09 0.09 1.77 < 0800 
40 FC-2M;2-2.5-DILLrT RQ 0.09 53.00 0.62 142.00 22.48 0.18 5.05 0.54 57.45 4.19 40.50 0.157 
41 FC-2M:2-2.5-DIG.SPIK 0.11 97.85 0.96 185.60 28.31 0.20 7.26 0.62 15.61 4.62 46.58 0.39 
42 FC-2M:2.5-3 <0500 12.71 0.22 89.21 2.90 < 0100 0.50 0.10 3.50 0.09 2.31 <0800 
43 FC-2M:3-3.5 <0500 13.01 0.22 89.73 2.54 < 0100 0.51 0.10 3.41 0.09 2.44 < 0800 
44 FC-2M:3.5-4 <0500 12.60 0.21 90.62 2.56 < 0100 0.53 0.10 3.29 0.09 2.53 < 0800 
45 FC-2M:4-4.5 <0500 13.14 0.20 89.66 2.59 < 0100 0.54 0.10 3.16 0.10 2.54 < 0800 
46 FC-2M:0-0.5 <0500 12.65 0.20 84.35 12.69 < 0100 0.50 0.10 4.41 0.10 206 < 0800 
47 FC-2M:4.5-5 <0500 8.92 0.18 86.73 2.58 < 0100 0.44 0.10 3.02 0.09 216 < 0800 
48 FC-2M:5-5.5 <0500 8.47 0.17 86.02 2.54 < 0100 0.44 0.09 3.05 0.10 2.31 <0800 
49 FC-2M:5-5.5-DIG.DUP. <0500 8.57 0.17 80.70 2.39 < 0100 0.44 0.09 2.78 0.09 1.99 < 0800 
50 FC-2M:5.5-6 <0500 10.20 0.19 87.66 2.52 < 0100 0.48 0.09 2.99 0.10 2.51 <0800 
51 FC-2M:5.5-6-DILLnrED <0500 9.60 0.18 80.59 2.31 <0100 0.44 0.09 2.71 0.09 2.26 < 0800 
52 FC-2M:5.5-6-DILUT RQ 0.10 49.21 0.58 145.20 23.47 0.19 4.98 0.56 12.88 4.38 41.80 0.60 
53 FC-2M:6-6.5 <0500 8.27 0.17 85.79 2.81 <0100 0.47 0.09 2.88 0.09 2.53 < 0800 
54 FC-2M:6.5-7 <0500 9.59 0.18 87.92 2.92 <.0100 0.49 0.10 2.91 0.09 2.80 < 0800 
55 FC-2M:4.5-5 <0500 8.38 0.17 84.44 2.57 < 0100 0.43 0.09 2.94 0.11 2.11 <.0800 
56 Blank <0500 <4000 <0050 <4000 <0400 <0100 <1000 <.0100 <0500 <0400 <0000 <.0800 
57 IPC 0.39 3.97 0.96 9.69 0.37 1.95 1.87 041 1.98 1.98 2.03 1.43 
58 JOHNNIE <0500 9.65 0.11 249.70 106.90 0.09 >50.00 0.50 0.08 0.05 1182.00 < 0800 
Hg1942 K_7698 U6707 Mg2936 Mn2933 Mo2020 Na5889 Ni2316 P1782 Pb2203 S_1807 Sb2068 
0.39 4.64 1.18 10.53 0.38 2.00 2.16 0.42 2.04 1.98 2.15 1.49 
<0500 <4000 <0050 <4000 <0400 <0100 <.1000 <0100 <0500 <0400 <0000 < 0800 
0.10 49.04 0.54 77.41 24.15 0.20 5.65 0.50 10.64 4.42 41.75 0.68 
0.12 30.56 0.15 28.61 41.56 0.09 2.99 0.06 4.91 28.29 12.36 < 0800 
<0500 <4000 <0050 <4000 <0400 <0100 <1000 <0100 <0500 <0400 <0000 <0800 
<0500 15.28 0.25 89.19 12.49 <.0100 0.51 0.10 4.03 0.09 2.06 < 0800 
<0500 15.38 0.24 89.99 6.85 <.0100 0.51 0.10 4.02 0.08 1.79 < 0800 
<0500 15.40 0.24 90.92 3.22 < 0100 0.54 0.11 3.64 0.09 1.80 < 0800 
Appendix 4d: continued 
# Sample Name Se1960 Si2124 Sn1899 Sr4215 Ti3234 TI1908 V3110 Zn2025 
1 IPC 101 1.64 0.80 0.20 1.14 0.94 0.41 0.95 
2 LAB BLANK <0800 0.02 < 0300 <0100 <.1000 < 0800 <0200 <0080 
3 LAB BLANK RQ 1.05 3.79 0.21 0.50 6.84 0.39 0.39 19.46 
4 NIST2710 <0800 2.79 0.04 0.53 4.27 < 0800 0.22 31.85 
5 DIGEST BLANK <0800 < 0200 < 0300 <0100 <1000 <0800 <0200 <0080 
6 FC-3M:0-0.5 <0800 2.54 <.0300 0.08 0.45 < 0800 0.11 0.38 
7 FC-3M:0.5-1 <0800 2.68 < 0300 0.08 0.42 < 0800 0.11 0.37 
8 FC-3M:M.6 <0800 3.33 < 0300 0.08 0.47 < 0800 0.11 0.38 
9 FC-3M;1-1.5-DILUTED <0800 3.25 < 0300 0.07 0.43 < 0800 0.10 0.35 
10 FC-3M:1-1.5.DILUT RQ 1.06 6.94 0.22 0.56 7.17 0.39 0.50 19.28 
11 FC-3M: 1.5-2 <0800 2.29 < 0300 0.07 0 . 48 < 0800 0.11 0.39 
12 FC-3M:2-2.5 <0800 1.76 < 0300 0.07 0.58 < 0800 0.10 0.37 
13 FC-3M:2.5-3 <0800 1.97 < 0300 0.07 0.45 < 0800 0.10 0.36 
14 FC-3M:2.5-3-DIG.DUP. <0800 2.34 < 0300 0.07 0.44 < 0800 0.11 0.36 
15 FC-3M:3-3.5 <0800 2.53 < 0300 0.08 0.50 < 0800 0.11 0.36 
16 NIST2710 <0800 2.75 0.04 0.53 4.30 0.09 0.23 32.17 
17 Blank <0800 < 0200 < 0300 <0100 <1000 < 0800 <0200 <0080 
18 IPC 0.97 1.54 0.80 0.19 1.10 0.92 0.40 0.96 
19 FC-3M:3.5-4 <0800 2.69 < 0300 0.08 0.47 < 0800 0.11 0.37 
20 FC-3M:4-4.5 <0800 2.45 < 0300 0.09 0.50 < 0800 0.11 0.36 
21 FC-3M:4 .̂5-DIG.SRK 1.07 3.03 0.22 0.59 6.65 0.40 0.55 19.87 
22 FC-3M:4.5-5 <0800 1.87 <,0300 0.07 0.63 < 0800 0.10 0.36 
23 FC-3M;5-5.5 <0800 2.97 <.0300 0.06 0.63 < 0800 0.09 0.35 
24 FC-3M:5-5.5-DILUTED <0800 2.50 < 0300 0.05 0.56 < 0800 0.08 0.31 
25 FC-3M:5-6.5-DILLnr RQ 1.02 6.16 0.22 0.52 6.99 0.37 0.46 19.33 
26 FC-3M:6.5-6 <.0800 1.69 < 0300 0.06 0.60 < 0800 0.09 0.34 
27 FC-3M:& .̂5 <0800 1.77 < 0300 0.07 0.53 < 0800 0.09 0.31 
28 FC-3M;6-6.5-DIG.DUP. <0800 1.71 <0300 0.07 0.45 < 0800 0.09 0.31 
29 FC-3M:6.5-7 <0800 1.65 < 0300 0.08 0.56 < 0800 0.08 0.29 
30 FC-3M;7-7.6 <0800 1.93 <.0300 0.09 0.43 < 0800 0.09 0.28 
31 FC-3M:3.5-4 <0800 2.60 < 0300 0.08 0.47 < 0800 0.11 0.37 
32 Blank <0800 < 0200 < 0300 <0100 <1000 < 0800 <0200 <0080 
33 IPC 0.99 1.42 0.80 0.19 1.11 0.93 0.40 0.98 
34 FC-2M:0-0.6 <.0800 2.42 < 0300 0.08 0.45 < 0800 0.11 0.38 
35 FC-2M:0.5.1 <0800 2.84 < 0300 0.08 0.46 < 0800 0.11 0.37 
36 FC-2M:1-1.5 <0800 2.41 <0300 0.09 0.42 < 0600 0.11 0.37 
37 FC-2M;1.5-2 <0800 2.00 < 0300 0.08 0.43 < 0800 0.11 0.38 
38 FC-2M:2-2.5 <0800 2.38 < 0300 0.07 0.58 < 0800 0.10 0.38 
39 FC-2M:2-2.6-DILUTED <0800 2.30 <.0300 0.06 0.53 < 0800 0.09 0.34 
40 FC-2M:2-2.5-DILUT RQ 0.98 6.69 0.22 0.46 5.98 0.35 0.41 18.16 
41 FC-2M;2-2.5-DlG.SPIK 1.12 4.47 0.23 0.63 8.18 0.38 0.61 19.54 
42 FC-2M:2.5-3 <0800 2.15 <.0300 0.07 0.48 < 0800 0.10 0.37 
43 FC-2M:3-3.5 <0800 2.20 < 0300 0.07 0.47 < 0800 0.11 0.37 
44 FC-2M:3.5-4 <0800 2.39 < 0300 0.07 0.47 < 0800 0.11 0.37 
45 FC-2M;4-4.5 <0800 2.39 < 0300 0.08 0.45 < 0800 0.11 0.36 
46 FC-2M;0-0.5 <.0800 2.46 < 0300 0.08 0.44 < 0800 0.10 0.38 
47 FC-2M:4.5-5 <0800 1.76 < 0300 0.09 0.53 < 0800 0.09 0.34 
48 FC-2M:5-5.5 <0800 1.57 < 0300 0.09 0.70 < 0800 0.09 0.34 
49 FC-2M:5-5.5-DIG.DUP. <0800 1.29 < 0300 0.08 0.48 < 0800 0.08 0.32 
50 FC-2M:5.5-6 <0800 2.15 < 0300 0.08 0.60 < 0800 0.09 0.35 
51 FC-2M;5.6-6-DILLnrED <0800 2.58 < 0300 0.08 0.56 <.0800 0.08 0.31 
52 FC-2M:5.S^DILLnr RQ 1.02 5.64 0.22 0.48 6.39 0.36 0.42 19.10 
53 FC-2M:6-6.5 <0800 1.45 < 0300 0.09 0.47 < 0800 0.08 0.33 
54 FC-2M:6.5.7 <0800 ZOO <.0300 0.08 0.59 < 0800 0.09 0.34 
55 FC-2M:4.5-5 <0800 1.75 <.0300 0.08 0.52 < 0800 0.09 0.34 
56 Blank <0800 0.05 <.0300 <.0100 <1000 < 0800 <0200 <0080 
57 IPC 0.97 1.44 0.80 0.19 1.08 0.91 0.38 0.97 
58 JOHNNIE <0800 28.55 < 0300 0.92 <1000 0.54 < 0200 >50.00 
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Appendix 4e: ICP data for all elements. coreslWI, 2M and 3M, analyzed 2/28/02. Data is for diluted (by 200%) solution samples at a weight 
of 0.25 g for each sample. 
# Sample Name AI3082 As1890 62497 Ba2335 Be2348 Ca3158 Ca3181 Ca3181 Cd2265 Cd2288 Co2286 Cr2677 
1 Blank -0.41 0.01 0.57 0.03 -0.20 071 0.03 064 0.05 -0.01 -0.03 -0.02 
2 STD1 368.20 25.37 152.25 848.11 142.46 
3 STD2 830.47 1236.18 150.99 155.63 115.97 109.06 84.80 
4 SSTD 
5 SED IPC 5% 19.62 1.94 0.05 0.20 ai9 18.53 19.14 19.29 0.39 0.35 0.36 0.98 
6 Blank <0000 0.02 0.60 0.04 < 00000 0.70 < 0000 063 001 <0000 <0000 0.07 
7 STD1 369.10 25.12 152.60 848.73 139.30 
8 STD2 826.60 1245.00 150.60 156.10 116.00 109.10 85.09 
9 SSTD 
10 SED IPC 5% 19.68 1.96 0.05 0.20 0.20 18.63 19.20 19.42 0.39 0.35 0.37 0.97 
11 blank <0400 < 0500 <0100 <0030 <00100 OOO < 2000 0.05 <0050 <0050 <0050 <0500 
12 LFB 102.10 1.12 < 0100 5.15 0.13 151.40 148.50 148.20 0.20 0.19 0.20 0.55 
13 NIST 2710 81.94 3.07 < 0100 1.67 0.00 18.59 18.89 19.10 010 0.05 0.04 0.09 
14 Digest Blank <0400 < 0500 <0100 <0030 <00100 Oil <2000 0.16 <0050 <0050 <0050 <0500 
15 FC3M 7.5-8 66.01 <0500 <0100 0.97 0.00 120.70 123.30 123.30 < 0050 <0050 0.05 0.07 
16 FC3M 8-8.6 69.71 <0500 <0100 0.97 0.00 127.60 129.80 129.20 <.0050 <0050 0.04 0.07 
17 FC3M 8.5-9 64.78 < 0500 <0100 0.98 0.00 135.10 136.40 136.10 <0050 <0050 0.04 0.07 
18 FC3M 9-9.5 68.42 < 0500 <0100 1.03 OOO 144.80 142.70 142.40 < 0050 <0050 0.04 0.07 
19 FC3M 9.5-10 76.52 < 0500 <0100 1.09 0.00 140.30 139.00 138.30 < 0050 <0050 0.04 0.07 
20 FC3M 10-10.5 78.03 < 0500 <0100 1.12 0.00 147.20 145.60 145.20 < 0050 <0050 0.04 0.08 
21 FC3M 10.5-11 74.13 < 0500 <0100 1.06 OOO 128.70 131.00 130.50 < 0050 <0050 0.04 007 
22 FC3M 11-11.5 70.55 <.0500 <0100 1.01 OOO 111.40 112.50 111.90 <0050 <0050 0.04 0.07 
23 BLANK <0400 < 0500 <0100 <.0030 <00100 001 <2000 0.04 <0050 <0050 <.0050 <0500 
24 FC3M 7.5-8 (dup) 66.29 < 0500 <0100 0.97 0.00 121.00 122.70 122.30 < 0050 <0050 0.05 0.07 
25 FC3M 7.5-8 (dup) RQ 165.00 1.09 < 0100 5:86 0.09 259.30 258.30 258.30 020 0.19 0.24 0.54 
26 SED IPC 10% 19.74 2.00 0.05 0.20 019 18.55 19.35 19.56 0.39 0.35 0.37 0.97 
27 FC3M 11-11.5 DIG.DUP 69.90 < 0500 <0100 1.02 0.00 113.00 115.10 114.90 <0050 <0050 0.04 0.07 
28 FC3M 11.5-12 69.12 < 0500 <0100 1.04 0.00 116.00 117.90 117.50 <0050 <0050 0.04 0.08 
29 FC3M 12-12.5 67.01 <0500 <0100 1.01 OOO 118.70 121.20 120.50 < 0050 <0050 0.04 0.07 
30 FC3M 12.5-13 75.44 < 0500 <0100 1.05 OOO 12060 123.10 122.50 < 0050 <0050 0.04 0.08 
31 FC3M 13-13.5 75,36 <0500 <0100 1,05 0.00 116.00 117.90 117.50 <0050 <0050 0.04 0.08 
32 FC3M 13-13.5 DIG.SPK 240.60 0.99 < 0100 1.55 009 257.50 255.00 255.00 0.18 0.17 0.22 0.56 
33 FC3M 13.5-14 74.20 < 0500 <0100 1.05 0.00 112.00 114.50 113.90 <0050 <0050 0.04 0.07 
34 FC3M 14-14.5 72.82 < 0500 <0100 1.08 0.00 12590 128.50 127.90 < 0050 <0050 0.04 0.07 
35 FC3M 14.5-15 72.63 < 0500 <0100 1.10 0.00 144.50 144.50 143.90 <0050 <0050 0.04 0.08 
36 FC3M 15-15.5 72.26 < 0500 <0100 1.06 OOO 133.70 138.30 137.80 < 0050 <0050 0.04 0.07 
37 BLANK <0400 < 0500 <0100 <0030 <00100 0.02 <2000 0.07 < 0050 <0050 <0050 <0500 
38 FC3M 11.5-12 DUP 69.43 < 0500 <0100 1.04 OOO 116.50 118.40 117.70 < 0050 <0050 0.04 0.08 
39 FC3M 11.5-12 DUP RQ 169.40 1.09 <0100 5.94 0.09 253.10 255,50 255  ̂ 0,20 019 0.24 0.55 
40 SED IPC 10% 19.93 2.01 0.05 0.20 019 18.54 19.61 19.69 0.39 0.36 0.39 0.99 
41 FC3M 15-15.5 DIG.DUP 73.60 < 0500 <0100 1.06 0.00 133.40 136.30 135.60 <0050 <0050 0.04 0.07 
42 FC2M 7-7.5 87.73 < 0500 <0100 1.37 OOO 69.76 72.43 72.48 <0050 <0050 0.05 0.08 
43 FC2M 7.5-8 86.22 < 0500 <0100 1.34 0.00 80.27 79.70 79.34 < 0050 <0050 0.05 0.08 
44 FC2M 8-8.5 79.35 < 0500 <0100 1.29 <00100 69.84 73.07 73.11 <0050 <0050 0.05 0.08 
45 FC2M 8.5-9 87.03 < 0500 <.0100 1.34 0.00 82.06 82.42 82.05 < 0050 <0050 0.05 0.08 
46 FC2M 8.5-9 DIG.DUP 89.92 <.0500 <0100 1.36 OOO 82.28 82.82 82.57 <0050 <0050 0.05 0.09 
47 SED IPC 10% 19.74 1.98 0.05 0,20 0,19 18.09 19.00 19.16 0.39 0.35 0.38 096 
48 FC2M 9-9.5 88.55 < 0500 <0100 1.34 <00100 78.85 79.94 79.72 <0050 <0050 0.05 0.08 
49 FC2M 9.5-10 86.71 <.0500 <0100 1.32 0.00 56.90 60.88 60.86 <0050 <0050 0.05 0.08 
50 FC2M 10-10.5 84.84 < 0500 <0100 1.31 <00100 61.14 65.76 65.53 <0050 <0050 0.05 0.07 
51 FC2M 10.5-11 80.61 <0500 <0100 1.25 0.00 64.93 69.80 69.38 < 0050 <0050 0.05 0.07 
52 BLANK <0400 < 0500 <0100 <0030 <00100 0.02 < 2000 0.00 <0050 <0050 <0050 <0500 
53 FC2M 7-7.5 DUP 86.83 < 0500 <.0100 1.32 0.00 65.46 69.92 69.69 <0050 <0050 0.05 0.07 
54 FC2M 7-7.5 DUP RQ 182.60 1.07 <.0100 5.95 0.09 195.70 199.60 200.30 0.19 0.19 0.24 0.52 
55 SED IPC 10% 19.73 2.00 0.05 0.19 019 17.73 18.83 18.90 0.38 0.35 0.38 0.95 
56 FC2M 11-11.5 79.75 < 0500 <0100 1.24 <00100 67.08 72.91 72.65 <0050 <0050 0.04 0.07 
57 FC2M 11.5-12 77.53 < 0500 <0100 1.20 <00100 78.24 79.42 79.27 < 0050 <0050 0.04 0.07 
58 FC2M 11.5-12 DIG.SPK 237.60 0.95 < 0100 1.72 008 199.30 202.90 203.40 017 0.16 0.21 0.51 
59 FC2M 12-12.5 78.52 < 0500 <0100 1.19 <00100 87.86 89.88 89.37 <0050 <0050 0.04 0.07 
60 FC2M 12.5-13 75.59 < 0500 <0100 1.16 <00100 94.71 97.41 96.76 <0050 <0050 0.04 0.07 
61 FC2M 13-13.5 72.68 < 0500 <0100 1.13 OOO 98.51 100.10 99.53 < 0050 <0050 0.04 0.07 
62 NIST 2710 81.98 3.05 < 0100 1.61 OOO 17.22 17.91 17.98 0.10 0.05 0.04 0.08 
63 DIGEST BL4NK <.0400 < 0500 <0100 <0030 <00100 0.08 < 2000 0,07 <0050 <0050 <0050 <0500 
64 FC1M 7.5S 60.64 < 0500 <0100 0.91 <00100 123.00 127.40 126.90 <0050 <0050 0.03 0.06 
65 FC1M 8-8.5 59.25 < 0500 <0100 0.85 0.00 90.95 92.03 91.84 <0050 <0050 0.04 0.06 
66 FC1M 8.5-9 58.99 < 0500 <0100 0.83 <00100 89.33 90.84 90.46 <0050 <0050 0.04 0.06 
67 FG1M 9-9.5 57.59 < 0500 <0100 0.80 <00100 11010 114.60 114.10 <0050 <0050 0.04 0.06 
68 FC1M 9.-9.5 DIG.DUP 62.89 < 0500 <0100 0.84 < 00100 116.90 121.40 120.90 <0050 <0050 0.04 0.06 
69 FC1M 9.5-10 63.83 < 0500 <0100 0.83 < 00100 128.20 133.30 132.40 <0050 <0050 0.04 0.06 
70 FC1M 10-11 60.82 <.0500 <0100 0.81 OOO 139.40 143.20 142.40 < 0050 <0050 0.04 0.06 
71 FC1M 11-12 60.38 <0500 <0100 0.82 OOO 164.10 166.50 166.00 <.0050 <0050 0.04 0.06 
72 FC1M 12-13 62.40 < 0500 <0100 0.86 <00100 17590 179.60 179.30 <0050 <0050 0.04 0.06 
73 FC1M 13-14 60.25 < 0500 <0100 0.86 <00100 189.40 193.60 194.00 < 0050 <0050 0.03 0.05 
74 FC1M 14-15 56.73 <0500 <0100 0.86 0.00 198.80 201,70 201.70 <0050 <0050 0.03 0.06 
75 FC1M 14-15 DIG.SPK 221.70 1.03 <0100 1.30 009 335.80 342.90 342.50 0.18 0.18 0.22 0.53 
Appendix 4e; continued 
# Sample Name 
1 Fe2327 Hg1942 K_7698 U6707 Mg2936 Mn2576 Mn2605 Mn2933 Mo2020 Na5889 Ni2316 
1 Blank -0.72 0.17 0.05 14.45 4.61 0.03 -0.05 0.45 0.00 -0.19 66.63 0.06 
2 STD1 339.60 293.03 24.48 177.84 936.26 68.94 2659.85 1735.23 117.71 1733.99 31.74 
3 STD2 24.05 
4 SSTD 
5 SED IPC 5% 0.38 18.68 0.37 4.13 1.01 9.75 0.37 0.39 0.38 1.94 1.96 039 
6 Blank <0000 0.12 0.04 15.44 4.38 0.05 < 0000 0.45 < 0000 < 0000 6714 007 
7 STD1 331.70 289.70 24.46 179.20 924.00 69.00 2598.00 1723.00 118.30 1745.00 31.83 
8 STD2 23.98 
9 SSTD 
10 SED IPC 5% 0.39 18.95 0.37 4.10 1.01 9.70 0.38 0.39 0.38 1.95 1.95 0.39 
11 blank <0300 < 0800 < 0500 <4000 <0050 <4000 0.00 0.00 < 0400 < 0100 <1000 <0100 
12 LFB 10.15 147.80 0.19 45.97 0.50 76.49 23.65 23.98 24.73 0.24 5.29 050 
13 NIST 2710 14.37 138.00 0.13 24.40 0.13 26.05 37.87 38.90 39.91 0.08 2.52 0.06 
14 Digest Blank <0300 < 0800 < 0500 <4000 <0050 <4000 0.00 0.00 < 0400 <.0100 <1000 <0100 
15 FC3M 7.5-8 0.09 93.73 < 0500 8.33 0.15 88.86 1.85 1.78 1.72 < 0100 0.39 0.08 
16 FC3M 8-8.5 0.08 90.86 < 0500 10.25 0.15 87 10 1.86 1.81 1.76 <.0100 042 008 
17 FC3M 8.5-9 0.09 92.06 < 0500 7.69 0.15 87.64 1.95 1.88 1.83 < 0100 0.36 0.08 
18 FC3M 9-9.5 0.09 95.12 < 0500 8.56 0.16 91.42 1.94 1.88 1.82 < 0100 0.39 0.08 
19 FC3M 9.5-10 0.10 97.07 < 0500 11.52 017 90.48 1.82 1.76 1.73 < 0100 0.42 009 
20 FC3M 10-10-5 0.12 98.03 < 0500 11.62 0.17 89.84 1.82 1.78 1.74 < 0100 0.40 0.09 
21 FC3M 10.5-11 0.10 95.04 < 0500 10.97 0.16 87.90 1.90 1.84 1.79 < 0100 0.39 008 
22 FC3M 11-11.5 0.08 93.69 < 0500 10.52 0.15 87.28 1.81 1.76 1.72 < 0100 0.38 008 
23 BLANK <0300 < 0800 < 0500 <4000 <0050 <4000 <.0000 <0000 <.0400 <0100 <1000 <.0100 
24 FC3M 7.5-8 (dup) 0.09 93.13 < 0500 8.34 0.15 88.67 1.82 1.77 1.71 <0100 0.37 008 
25 FC3M 7.5-8 (dup) RQ 10.33 226.70 0.19 54.59 0.64 157.40 24.68 24.64 26.05 0.20 5.74 056 
26 SED IPC 10% 0.40 19.13 0.37 4.04 1.03 9.73 0.39 0.39 0.38 1.97 1.94 0.40 
27 FC3M 11-11.5 DIG.DUP 0.09 94.53 < 0500 10.03 0.15 88.14 1.87 1.80 1.75 < 0100 0.39 0.09 
28 FC3M 11.5-12 0.09 96.69 < 0500 9.05 0.15 91.58 1.78 1.73 1.68 < 0100 0.38 008 
29 FC3M 12-12.5 0.09 94 .14 < 0500 8.48 0.15 89.16 1.82 1.75 1.72 < 0100 0.36 008 
30 FC3M 12.5-13 0.09 96.58 < 0500 11.65 0.16 91.36 1.85 1.79 1.75 < 0100 0.42 008 
31 FC3M 13-13.5 0.09 96.16 <.0500 11.86 0.16 90.26 1.82 1.76 1.72 < 0100 0.43 0.08 
32 FC3M 13-13.5 DIG.SPK 9.44 239.40 0.08 74.12 0.66 169.40 23.06 22.99 24.29 0.18 5.61 053 
33 FC3M 13.5-14 0.10 96.31 <0500 10.62 0.16 89.01 1.78 1.71 1.67 < 0100 0.40 008 
34 FC3M 14-14.5 0.10 98.10 < 0500 9.52 0.16 91.56 1.80 1.74 1.70 < 0100 0.38 009 
35 FC3M 14.5-15 0.10 99.15 < 0500 9.50 0.16 92.70 1.82 1.75 1.70 < 0100 0.38 009 
36 FC3M 15-15.5 0.11 95.58 < 0500 10.27 0.16 90.48 1.74 1.67 1.61 <0100 0.39 008 
37 BLANK <0300 < 0800 < 0500 <4000 <0050 <4000 <0000 <0000 <0400 <0100 <1000 <0100 
38 FC3M 11.5-12 DUP 0.09 96.83 < 0500 9.11 0.16 91.76 1.79 1.73 1.69 < 0100 0.38 0.08 
39 FC3M 11.5-12 DUP RQ 10.83 233.30 0.19 56.39 0.67 162.10 25.44 24.91 26.26 0.21 5.84 0.56 
40 SED IPC 10% 0.41 19.52 0.38 3.96 1.04 9.76 0.40 0.40 0.38 1.98 1.94 040 
41 FC3M 15-15.5 DIG.DUP 0.09 94.74 < 0500 10.96 0.16 90.11 1.69 1.64 1.60 < 0100 0.39 008 
42 FC2M 7-7.5 0.11 124.30 < 0500 12.57 0.20 87.59 2.94 2.80 2.75 < 0100 0.52 0.10 
43 FC2M 7.5-8 0.11 118.20 < 0500 12.28 0.20 85.46 2.45 2.37 2.31 <0100 0.47 009 
44 FC2M 8-8.5 0.10 120.30 < 0500 9.42 0.19 84.83 2.54 2.42 2.35 < 0100 0.43 009 
45 FC2M 8.5-9 0.11 119.20 < 0500 12.23 0.20 84.91 2.45 2.34 2.30 < 0100 046 0.09 
46 FC2M 8.5-9 DIG.DUP 0.15 122.20 < 0500 13.11 0.20 85.40 2.58 2.45 2.40 < 0100 0.49 0.10 
47 SED IPC 10% 0.41 19.23 0.37 4.04 1.05 9.60 0.40 0.39 0.38 1.96 1.94 039 
48 FC2M 9-9.5 0.11 119.30 <.0500 12.98 0.20 84.68 2.40 2.27 2.20 <.0100 0.45 010 
49 FC2M 9.5-10 0.11 113.90 < 0500 12.34 0.19 81.06 2.25 2.13 2.08 < 0100 0.44 009 
50 FC2M 10-10.5 0.11 113.50 < 0500 11.86 0.19 82.04 2.33 2.20 2.13 < 0100 0.42 0.09 
51 FC2M 10.5-11 0.11 108.40 < 0500 10.84 0.18 81.84 2.31 2.20 2.13 < 0100 0.41 0.09 
52 BUNK <0300 < 0800 < 0500 <4000 <0050 <4000 0.00 < 0000 <0400 <0100 <1000 <0100 
53 FC2M 7-7.5 DUP 0.11 120.40 < 0500 12.91 0.20 86.87 2.85 2.72 2.67 < 0100 0.51 0.09 
54 FC2M 7-7.5 DUP RQ 10.31 247.40 0.18 56.95 0.68 151.90 25.64 24.85 25.26 0.20 5.62 0.55 
55 SED IPC 10% 0.41 19.01 0.37 3.95 1.08 9.73 0.39 0.39 0.37 1.93 1.96 039 
56 FC2M 11-11.5 0.11 106.00 < 0500 10.60 0.18 81.89 2.33 2.21 2.15 <.0100 0.41 009 
57 FC2M 11.5-12 0.10 101.30 < 0500 10.47 0.17 80.51 2.35 2.23 2.16 < 0100 0.38 008 
58 FC2M 11.5-12 DIG.SPK 9.43 234.90 0.07 71.51 0.68 157.00 22.58 21.99 23.06 0.17 5.38 050 
59 FC2M 12-12.5 0.10 101.00 < 0500 11.06 0.18 82.20 2.30 2.18 2.09 < 0100 0.38 008 
60 FC2M 12.5-13 0.10 100.50 < 0500 10.04 0.17 82.91 2.18 2.05 1.99 < 0100 0.37 0.08 
61 FC2M 13-13.5 0.10 99.28 < 0500 9.56 0.17 84.61 1.99 1.90 1.85 < 0100 0.37 0.08 
62 NIST 2710 14.96 135.20 0.13 24.97 013 25.92 37.97 38.11 38.93 0.08 2.53 0.06 
63 DIGEST BLANK <0300 < 0800 <.0500 <4000 <0050 <4000 OOO OOO <0400 <0100 <1000 <0100 
64 FC1M 7.5-8 0.08 81.97 < 0500 7.83 0.14 86.20 1.54 1.46 1.41 <.0100 0.33 0.07 
65 FC1M 8-8.5 0.08 81.55 < 0500 7.46 0.14 82.28 1.31 1.25 1.22 < 0100 0.31 007 
66 FC1M 8.5-9 0.08 82.31 <.0500 7.37 0.14 83.23 1.30 1.24 1.23 < 0100 0.32 007 
67 FC1M 9-9.5 0.08 82.45 < 0500 6.97 0.14 84.62 1.44 1.35 1.31 <0100 0.30 007 
68 FC1M 9.-9.5 DIG.DUP 0.09 85.30 < 0500 8.60 0.15 88.48 1.50 1.41 1.38 < 0100 0.34 007 
69 FC1M 9.5-10 0.08 83.54 < 0500 9.53 0.15 87.16 1.48 1.40 1.37 < 0100 0.34 0.07 
70 FC1M 10-11 0.09 80.02 < 0500 9.16 0.14 85.55 1.47 1.40 1.37 < 0100 0.34 0.07 
71 FC1M 11-12 0.08 80.64 < 0500 8.86 0.14 86.34 1.63 1.56 1.50 < 0100 0.34 0.07 
72 FC1M 12-13 0.08 81.78 < 0500 9.76 0.15 87.54 1.82 1.73 1.65 < 0100 0.36 007 
73 FC1M 13-14 0.08 80.18 < 0500 9.07 0.15 86.71 1.93 1.85 1.77 < 0100 0.34 007 
74 FC1M 14-15 0.08 77.67 < 0500 7.98 0.14 87.01 1.80 1.74 1.68 < 0100 0.34 007 
75 FC1M 14-15 DIG.SPK 10.39 223.40 0.08 73.66 0.69 168.10 24.06 23.50 24.74 0.19 5.90 0.52 
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Appendix 4e: continued 














14 Digest Blank 
15 FC3M 7.5-8 
16 FC3M 8-8.5 
17 FC3M 8.5-9 
18 FC3M 9-9.5 
19 FC3M 9.5-10 
20 FC3M 10-10.5 
21 FC3M 10.5-11 
22 FC3M 11-11.5 
23 BLANK 
24 FC3M 7.5-8 (dup) 
25 FC3M 7.5-8 (dup)_RQ 
26 SED IPC 10% 
27 FC3M 11-11.5 DIG.DUP 
28 FC3M 11.5-12 
29 FC3M 12-12.5 
30 FC3M 12.5-13 
31 FC3M 13-13.5 
32 FC3M 13-13.5 DIG.SPK 
33 FC3M 13.5-14 
34 FC3M 14-14.5 
35 FC3M 14.5-15 
36 FC3M 15-15.5 
37 BLANK 
38 FC3M 11.5-12 DUP 
39 FC3M 11.5-12 DUP_RQ 
40 SED IPC 10% 
41 FC3M 15-15.5 DIG.DUP 
42 FC2M 7-7.5 
43 FC2M 7.5-8 
44 FC2M 8-8.5 
45 FC2M 8.5-9 
46 FC2M 8.5-9 DIG.DUP 
47 SED IPC 10% 
48 FC2M 9-9.5 
49 FC2M 9.5-10 
50 FC2M 10-10.5 
51 FC2M 10.5-11 
52 BLANK 
53 FC2M 7-7.5 DUP 
54 FC2M 7-7.5 DUP_RQ 
55 SED IPC 10% 
56 FC2M 11-11.5 
57 FC2M 11.5-12 
58 FC2M 11.5-12 DIG.SPK 
59 FC2M 12-12.5 
60 FC2M 12.5-13 
61 FC2M 13-13.5 
62 NIST2710 
63 DIGEST BLANK 
64 FC1M 7.5-8 
65 FC1M 8-8.5 
66 FC1M 8.5-9 
67 FC1M 9-9.5 
68 FC1M 9.-9.5 DIG.DUP 
69 FC1M 9.5-10 
70 FC1M 10-11 
71 FC1M 11-12 
72 FC1M 12-13 
73 FC1M 13-14 
74 FCIM 14-15 
























































































































































































































































































































































































































































































































































































































































0.06 -0.15 0.04 
7.39 151.73 
454.68 
0.87 0.39 0.94 









































































































































































































Appendix 4f: ICP data for all elements, cores 1M, 3MREP, analyzed 2/28/01. Data is for diluted (by 200)0 solution samples at a weight of 
0.25 g for each sample. 
# Sample Name AI3082 AS1890 B2497 Ba2335 Be2348 Ca3168 Ca3181 Ca3181 Cd2265 Cd2288 C02286 0
 1 
1 FC2M 12-12.5 75.59 <0500 <0100 1.16 <00100 94.71 97.41 96.76 <0050 <0050 0.04 0.07 
2 FC2M 12.5-13 72.68 <0500 <.0100 1.13 0.00 98.51 100.10 99.53 <0050 <.0050 0.04 0.07 
3 NIST2710 81.98 3.05 <0100 1.61 0.00 17.22 17.91 17.98 0.10 0.05 0.04 0.08 
4 DIGEST BLANK <.0400 <0500 <.0100 <0030 <00100 0.08 <2000 0.07 <0050 <0050 <.0050 <0500 
5 FC1M 7.5-8 60.64 <0500 <.0100 0.91 <00100 123.00 127.40 126.90 <0050 <0050 0.03 0.06 
6 FC1M 8-8.5 59.25 <0500 <0100 0.85 0.00 90.95 92.03 91.84 <0050 <0050 0.04 0.06 
7 FC1M 8.5-9 58.99 <0500 <0100 0.83 <00100 89.33 90.84 90.46 <0050 <.0050 0.04 0.06 
8 FC1M 9-9.5 57.59 <0500 <.0100 0.80 <00100 110.10 114.60 114.10 <.0050 <0050 0.04 0.06 
9 FC1M 9.-9.5 DIG.DUP 62.89 <0500 <0100 0.84 <00100 116.90 121.40 120.90 <0050 <0050 0.04 0.06 
10 FC1M 9.5-10 63.83 <0500 <.0100 0.83 <00100 128.20 133.30 132.40 <0050 <0050 0.04 0.06 
11 FC1M 10-11 60.82 <0500 <.0100 0.81 0.00 139.40 143.20 142.40 <0050 <0050 0.04 0.06 
12 FC1M 11-12 60.38 <.0500 <0100 0.82 0.00 164.10 166.50 166.00 <0050 <0050 0.04 0.06 
13 FC1M 12-13 62.40 <0500 <0100 0.86 <00100 175.90 179.60 179.30 <0050 <0050 0.04 0.06 
14 FC1M 13-14 60.25 <0500 <.0100 0.86 <00100 189.40 193.60 194.00 <0050 <0050 0.03 0.05 
15 FC1M 14-15 56.73 <0500 <.0100 0.86 Q.00 198.80 201.70 201.70 <0050 <0050 0.03 0.06 
16 FC1M 14-15 DIG.SPK 221.70 1.03 <0100 1.30 0.09 335.80 342.90 342.50 0.18 0.18 0.22 0.53 
17 BLANK <0400 <0500 <0100 <0030 <00100 0.04 <2000 0.07 <0050 <0050 <0050 <0500 
18 fc2m 10.5-11 DUP 81.47 <0500 <0100 1.25 0.00 69.37 72.57 72.56 <0050 <0050 0.04 0.07 
19 fc2m 10.5-11 DUP RQ 175.90 1.08 <0100 5.93 0.09 199.90 205.60 206.10 0.19 0.19 0.24 0.52 
20 SED IPC 10% 19.63 1.96 0.05 0.19 0.19 17.59 18.38 18.40 0.38 0.34 0.37 0.93 
21 FC1M 15-16 63.17 <0500 <•0100 0.91 0.00 184.90 185.80 186.40 <0050 <.0050 0.03 0.06 
22 FC1M 16-17 62.68 <0500 <.0100 0.86 0.00 160.80 164.10 163.80 <0050 <.0050 0.03 0.06 
23 FC1M 17-18 54.67 <0500 <.0100 0.79 <00100 163.10 166.90 166.70 <0050 <.0050 0.03 0.06 
24 FC1M 18-19 53.13 <0500 <0100 0.80 <00100 178.60 183.50 183.00 <0050 <0050 0.03 0.05 
25 FC1M 18-19 DIG.DUP 51.82 <0500 <.0100 0.79 <00100 171.90 177.40 176.40 <0050 <0050 0.03 0.05 
26 FC3MREP 7-7.5 65.19 <0500 <-0100 0.81 0.00 132.30 136.80 136.10 <0050 <0050 0.05 0.06 
27 FC3MREP 7.5-8 61.49 <0500 <.0100 0.75 0.00 152.10 153.40 152.90 <0050 <0050 0.04 0.06 
28 FC3MREP 8-8.5 58.26 <0500 <.0100 0.76 <00100 169.60 174.10 173.40 <0050 <0050 0.04 0.05 
29 FC3MREP 8.5-9 56.13 <0500 <.0100 0.78 <00100 170.10 175.60 174.50 <0050 <.0050 0.04 0.06 
30 FC3MREP 8.5-9DIGSPK 208.00 1.01 <.0100 1.16 0.09 300.00 309.00 308.40 0.18 0.17 0.22 0.51 
31 BLANK <0400 <0500 <0100 <0030 <00100 0.05 <2000 0.05 <0050 <0050 <0050 <0500 
32 FC1M 15-16 DUP 63.12 <0500 <0100 0.92 <00100 183.30 190.30 189.70 <0050 <0050 0.04 0.06 
33 FC1M 15-16 DUP RQ 161.10 1.04 <0100 5.49 0.09 300.70 309.70 309.10 0.19 0.18 0.22 0.50 
34 SED IPC 10% 19.50 1.96 0.05 0.19 0.18 17.31 18.53 18.62 0.37 0.35 0.38 0.93 
35 SED IPC 10% 19.40 1.96 0.05 0.19 0.18 17.20 18.50 18.52 0.37 0.35 0.38 0.93 
36 FC3MREP 9-9.5 58.89 <0500 <.0100 0.80 <00100 167.70 170.80 170.20 <0050 <0050 0.04 0.06 
37 FC3MREP 9.5-10 62.18 <0500 <.0100 0.83 0.00 180.20 184.30 183.70 <0050 <0050 0.03 0.06 
38 FC3MREP 10-10.5 55.96 <0500 <.0100 0.77 0.00 171.80 174.70 174.40 <0050 <0050 0.03 0.06 
39 FC3MREP 10.5-11 59.89 <0500 <.0100 0.85 0.00 188.80 188.50 189.20 <0050 <0050 0.03 0.06 
40 FC3MREP 11-11.5 60.95 <0500 <0100 0.85 0.00 185.90 187.00 187.70 <0050 <0050 0.03 0.06 
41 FC3MREP 11.5-12 58.10 <0500 <.0100 0.83 <00100 183.90 189.00 188.20 <0050 <0050 0.03 0.06 
42 FC3MREP 12-12.5 57.26 <0500 <0100 0.84 <00100 191.40 197.40 198.10 <0050 <0050 0.04 0.06 
43 FC3MREP 12.5-13 59.71 <0500 <.0100 0.84 <00100 183.20 186.70 187.60 <0050 <0050 0.03 0.06 
44 FC3MREP 13-13.5 60.07 <0500 <.0100 0.84 <00100 184.10 190.70 190.10 <0050 <0050 0.03 0.05 
45 FC3MREP1^13.6DIGDUP 60.66 <0500 <.0100 0.86 <00100 187.80 192.70 193.60 <0050 <0050 0.04 0.06 
46 FC3MREP 13.5-14 58.25 <0500 <.0100 0.84 <00100 185.10 189.80 190.80 <0050 <0050 0.03 0.05 
47 FC3MREP 14-14.5 54.13 <0500 <.0100 0.82 <00100 193.20 198.40 199.30 <0050 <0050 0.03 0.05 
48 BLANK <0400 <0500 <.0100 <0030 <00100 0.02 <2000 <0000 <0050 <0050 <0050 <0500 
49 FC3MREP 9-9.5 DUP 59.15 <0500 <0100 0.78 <00100 164.30 167.60 167.00 <0050 <0050 0.03 0.05 
50 FC3MREP 9-9.5 DUP RQ 156.90 1.04 <0100 5.34 0.09 279.00 287.40 287.00 0.19 0.18 0.22 0.50 
51 SED IPC 10% 19.45 1.93 0.05 0.19 0.18 16.74 17.92 18.06 0.36 0.34 0.37 0.91 
52 SED IPC 10% 19.47 1.92 0.05 0.19 0.18 16.94 17.93 18.06 0.36 0.34 0.37 0.91 
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Appendix 4f; continued 
# Sample Name Cu3247 Fe2327 Hg1942 K__7698 U6707 Mg2936 Mn2576 Mn2605 Mn2933 Mo2020 Na5889 Ni2316 
1 FC2M 12-12.5 010 100.50 < 0500 10.04 017 82.91 2.18 2.05 1.99 < 0100 0.37 0.08 
2 FC2M 12.5-13 0.10 99.28 < 0500 9.56 017 84.61 1.99 1.90 1.85 < 0100 0.37 0.08 
3 NIST2710 14.96 135.20 0.13 24.97 013 25.92 37.97 38.11 38.93 0.08 2.53 0.06 
4 DIGEST BLANK <0300 <0800 < 0500 <4000 <0050 <4000 0.00 0.00 < 0400 < 0100 <1000 <.0100 
5 FC1M 7.5  ̂ 0.08 81.97 < 0500 7.83 0.14 86.20 1.54 1.46 1.41 <0100 0.33 0.07 
6 FC1M 8-8.5 0.08 81.55 < 0500 7.46 0.14 82.28 1.31 1.25 1.22 < 0100 0.31 0.07 
7 FC1M 8.5-9 0.08 82.31 <0500 7.37 0.14 83.23 1.30 1.24 1.23 < 0100 0.32 0.07 
8 FC1M 9-9.5 0.08 82.45 < 0500 6.97 0.14 84.62 1.44 1.35 1.31 <0100 0.30 0.07 
9 FC1M 9.-9.5 DIG.DUP 0.09 85.30 < 0500 8.60 015 88.48 1.50 1.41 1.38 < 0100 0.34 0.07 
10 FC1M 9.5-10 0.08 83.54 < 0500 9.53 0.15 8716 1.48 1.40 1.37 < 0100 0.34 0.07 
11 FC1M 10-11 0.09 80.02 < 0500 9.16 0.14 85.55 1.47 1.40 1.37 <.0100 0.34 0.07 
12 FC1M 11-12 0.08 80.64 < 0500 8.86 0.14 86.34 1.63 1.56 1.50 < 0100 0.34 0.07 
13 FC1M 12-13 0.08 81.78 < 0500 9.76 0.15 87.54 1.82 1.73 1.65 < 0100 0.36 0.07 
14 FC1M 13-14 0.08 80.18 < 0500 9.07 0.15 86.71 1.93 1.85 1.77 < 0100 0.34 0.07 
15 FC1M 14-15 0.08 77.67 < 0500 7.98 0.14 87.01 1.80 1.74 1.68 < 0100 0.34 0.07 
16 FC1M 14-15 DIG.SPK 10.39 223.40 0.08 73.66 0.69 168.10 24.06 23.50 24.74 0.19 5.90 0.52 
17 BLANK <0300 <0800 < 0500 <4000 <0050 <4000 0.00 0.00 < 0400 < 0100 <1000 <.0100 
18 fc2m 10.5-11 DUP 0.11 106.70 < 0500 10.96 0.19 83.98 2.33 2.23 2.17 < 0100 0.42 0.09 
19 fc2m 10.5-11 DUP RQ 10.94 236.50 0.19 57.94 0.71 151.60 25.60 24.81 25.62 0.20 5.87 0.55 
20 SED IPC 10% 0.40 18.53 0.37 4.08 1.07 9.61 0.38 0.38 0.36 1.91 1.97 0.38 
21 FC1M 15-16 0.08 80.15 < 0500 10.17 0.15 86.76 1.68 1.63 1.57 < 0100 0.36 0.07 
22 FC1M 16-17 0.09 80.28 < 0500 9.93 0.15 85.45 1.57 1.49 1.44 < 0100 0.35 0.07 
23 FC1M 17-18 0.08 75 .16 < 0500 7.75 0.13 83.74 1.50 1.42 1.37 < 0100 0.32 0.07 
24 FC1M 18-19 0.08 75.68 < 0500 6.94 0.13 85.70 1.60 1.52 1.46 < 0100 0.33 0.06 
25 FC1M 18-19 DIG.DUP 0.08 75.15 < 0500 6.54 0.13 83.97 1.60 1.51 1.44 < 0100 0.31 0.06 
26 FC3MREP 7-7.5 0.09 85.19 < 0500 9.68 0.15 87.30 1.75 1.67 1.62 <.0100 0.34 0.07 
27 FC3MREP 7.5-8 0.08 80.78 < 0500 9.16 0.14 85.97 1.75 1.67 1.62 < 0100 0.33 0.07 
28 FC3MREP 8-8.5 0.08 80.93 < 0500 7.52 0.14 87.43 1.88 1.79 1.73 < 0100 0.31 0.07 
29 FC3MREP 8.5-9 0.08 78.54 < 0500 7.01 0.14 86.53 1.76 1.66 1.60 < 0100 0.30 0.07 
30 FC3MREP8.5-9DIGSPK 10.31 216.30 0.08 67.05 0.68 165.50 23.68 22.89 23.95 0.18 5.75 0.51 
31 BLANK <0300 <0800 <0500 <4000 <0050 <4000 0.00 0.00 < 0400 < 0100 <1000 <.0100 
32 FC1M 15-16 DUP 0.09 82.00 < 0500 10.08 0.15 87.13 1.75 1.66 1.60 < 0100 0.36 0.07 
33 FC1M 15-16 DUP RQ 10.81 211.30 0.18 57.12 0.67 155.50 24.33 23.64 24.78 0.19 5.79 0.52 
34 SED IPC 10% 0.42 18.91 0.36 3.77 1.07 9.65 0.39 0.38 0.36 1.92 1.94 0.38 
35 SED IPC 10% 0.42 18.75 0.36 3.82 1.07 9.61 0.39 0.38 0.36 1.91 1.93 0.38 
36 FC3MREP 9-9.5 0.08 77.66 < 0500 8.50 0.14 87.14 1.73 1.65 1.59 < 0100 0.34 0.07 
37 FC3MREP 9.5-10 0.08 78.38 < 0500 9.85 0.14 87.20 1.79 1.71 1.65 < 0100 0.35 0.07 
38 FC3MREP 10-10.5 0.07 71.16 < 0500 8.77 0.13 80.37 1.69 1.62 1.55 < 0100 0.31 0.06 
39 FC3MREP 10.5-11 0.08 76.80 < 0500 9.19 0.14 86.31 1.81 1.77 1.71 <0100 0.35 0.07 
40 FC3MREP 11-11.5 0.08 78.40 < 0500 9.34 0.14 87.06 1.83 1.78 1.72 <.0100 0.35 o.ot 
41 FC3MREP 11.5-12 0.08 77.17 < 0500 8.53 0.14 85.70 1.82 1.73 1.66 < 0100 0.34 0.07 
42 FC3MREP 12-12.5 0.09 77.95 < 0500 7.97 014 8717 1.83 1.74 1.67 < 0100 0.32 0.07 
43 FC3MREP 12.5-13 0.09 77.48 < 0500 9.22 0.14 85.34 1.80 1.71 1.64 < 0100 0.34 0.07 
44 FC3MREP 13-13.5 0.08 78.10 < 0500 9.17 0.14 86.46 1.79 1.70 1.63 < 0100 0.34 0.07 
45 FC3MREP13-13.6DIGDUP 0.08 79.53 < 0500 9.18 0.14 87.56 1.82 1.73 1.66 < 0100 0.35 0.07 
46 FC3MREP 13.5-14 0.08 77.67 <.0500 8.34 0.14 86.94 1.77 1.68 1.61 <0100 0.33 0.07 
47 FC3MREP 14-14.5 0.08 77.25 <.0500 6.87 0.14 87.32 1.81 1.72 1.64 < 0100 0.31 0.06 
48 BLANK <0300 <0800 <0500 <4000 <0050 <4000 0.00 <0000 <0400 <0100 <1000 <.0100 
49 FC3MREP 9-9.5 DUP 0.09 76.73 < 0500 8.64 0.15 87.75 1.72 1.64 1.57 < 0100 0.34 0.07 
50 FC3MREP 9-9.5 DUP RQ 10.86 207.20 0.18 56.53 0.68 157.40 24.26 23.59 24.09 0.19 5.85 0.51 
51 SED IPC 10% 0.42 18.51 0.36 3.81 1.10 9.60 0.39 0.38 0.35 1.88 1.96 0.37 
52 SED IPC 10% 0.41 18.35 0.35 3.90 1.08 9.54 0.38 0.37 0.36 1.87 1.95 0.37 
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Appendix 4f: continued 
# Sample Name P1782 Rb2203 S_1807 Sb2068 Se1960 Si2124 Sn1899 Sr4215 Ti3234 TI1908 V3110 Zn2025 
1 FC2M 12-12.5 2.70 0.10 2.31 <0800 <0800 0.53 < 0300 0.09 0.62 < 0800 0.09 0.30 
2 FC2M 12.5-13 2.75 0.09 2.32 <.0800 <0800 0.61 <0300 0.09 0.57 < 0800 0.08 0.30 
3 NIST2710 4.44 26.78 11.50 < 0800 <0800 0.88 < 0300 0.48 3.93 0.09 021 30.30 
4 DIGEST BLANK <0500 <.0400 < 0000 < 0800 <0800 <0200 <0300 <.0100 <1000 < 0800 <0200 <0080 
5 FC1M 7.5-8 2.61 0.07 2.09 < 0800 <0800 0.54 < 0300 0.10 0.55 < 0800 0.07 0.28 
6 FC1M 8-8.5 2.66 0.08 1.76 < 0800 <0800 0.51 <.0300 0.07 0.51 <.0800 0.07 0.27 
7 FC1M 8.5-9 2.66 0.07 1:81 <0800 <0800 0.50 < 0300 0.07 0.51 <0800 0.07 0.26 
8 FC1M 9-9.5 2.60 0.07 2.24 < 0800 <0800 0.48 < 0300 0.09 0.51 <0800 0.07 0.24 
9 FC1M 9.-9.5 DIG.DUP 2.68 0.08 2.44 < 0800 <0800 0.55 < 0300 0.10 0.56 <.0800 0.08 0.26 
10 FC1M 9.5-10 2.63 0.08 2.51 <.0800 <0800 0.60 <.0300 0.11 0.56 <.0800 0.08 0.24 
11 FC1M 10-11 2.58 0.07 2.22 < 0800 <0800 0.58 <.0300 0.11 0.55 < 0800 0.08 0.23 
12 FC1M 11-12 2.56 0.06 2.39 < 0800 <0800 0.55 < 0300 0.13 0.58 < 0800 0.07 0.23 
13 FC1M 12-13 2.62 0.07 2.49 < 0800 <0800 0.62 < 0300 0.14 0.60 < 0800 0.08 0.24 
14 FC1M 13-14 2.50 0.06 2.50 < 0800 <0800 0.55 < 0300 0.15 0.53 < 0800 0.07 0.23 
15 FC1M 14-15 2.52 0.07 2.65 < 0800 <0800 0.46 < 0300 0.15 0.52 < 0800 0.07 0.23 
16 FC1M 14-15 DIG.SPK 12.33 4.28 42.55 0.41 1.04 1.16 0.19 0.63 6.82 0.34 0.50 17.60 
17 BLANK <0500 <0400 < 0000 < 0800 <0800 <0200 < 0300 <0100 <1000 <.0800 <0200 <0080 
18 fc2m 10.5-11 DUR 2.82 0.09 2.38 < 0800 <0800 0.69 < 0300 0.08 0.54 < 0800 0.09 0.33 
19 fc2m 10.5-11 DUR RQ 12.73 4.96 3.10 0.63 1.10 1.61 0.20 0.56 6.86 0.37 0.47 18.76 
20 SED IRC 10% 1.90 1.89 1.95 1.42 0.96 0.34 0.75 0.19 0.95 0.87 0.39 0.89 
21 FC1M 15-16 2.50 0.07 2.46 < 0800 <0800 0.58 < 0300 0.15 0.63 < 0800 0.08 0.23 
22 FC1M 16-17 2.54 0.07 2.22 < 0800 <0800 0.58 < 0300 0.13 0.61 <0800 0.07 0.23 
23 FC1M 17-18 2.48 0.05 2.28 < 0800 <0800 0.48 < 0300 0.13 0.56 < 0800 0.07 0.21 
24 FC1M 18-19 2.51 0.06 2.39 < 0800 <0800 0.43 < 0300 0.14 0.53 < 0800 0.06 0.21 
25 FC1M 18-19 DIG.DUR 2.45 0.07 2.37 <.0800 <0800 0.42 < 0300 0.13 0.52 < 0800 0.06 0.21 
26 FC3MRER 7-7.5 2.49 0.07 5.56 < 0800 <0800 0.55 < 0300 0.11 0.53 < 0800 0.08 0.24 
27 FC3MRER7.5  ̂ 2.46 0.07 4.49 < 0800 <0800 0.54 < 0300 0.12 0.53 < 0800 0.08 0.23 
28 FC3MRER 8-8.5 2.48 0.07 3.70 < 0800 <0800 0.44 < 0300 0.13 0.59 < 0800 0.07 0.23 
29 FC3MREP 8.5-9 2.43 0.07 3 .10 < 0800 <0800 0.49 < 0300 0.13 0.55 < 0800 0.07 0.22 
30 FC3MRER8.5-9DIGSPK 11.91 4.19 42.13 0.30 1.00 0.99 0.18 0.60 6.36 0.36 0.48 17.05 
31 BLANK <.0500 <.0400 < 0000 < 0800 <0800 <0200 < 0300 <0100 <1000 < 0800 <0200 <0080 
32 FC1M 15-16 DUR 2.49 0.07 2.49 <.0800 <0800 0.67 < 0300 0.15 0.63 < 0800 0.08 0.23 
33 FC1M 15-16 DUR RQ 12.17 4.74 3.18 0.64 1.04 1.85 0.19 0.61 6.88 0.34 0.45 17.96 
34 SED IRC 10% 1.89 1.92 1.93 1.41 0.98 0.35 0.76 0.19 0.93 0.89 0.39 0.89 
35 SED IPC 10% 1.87 1.89 1.93 1.40 0.99 0.35 0.75 0.19 0.93 0.89 0.39 0.88 
36 FC3MREP 9-9.5 2.46 0.06 2.90 < 0800 <0800 0.68 < 0300 0.13 0.53 < 0800 0.07 0.23 
37 FC3MREP 9.5-10 2.47 0.06 2.61 <0800 <0800 0.50 < 0300 0.15 0.60 <.0800 0.08 0.22 
38 FC3MRER 10-10.5 2.28 0.05 2.41 <0800 <0800 0.45 < 0300 014 0.55 < 0800 0.07 0.20 
39 FC3MREP 10.5-11 2.51 0.05 2.50 < 0800 <0800 0.50 < 0300 0.15 0.59 < 0800 0.08 0.23 
40 FC3MRER 11-11.5 2.52 0.06 2.47 < 0800 <0800 0.56 < 0300 0.15 0.60 < 0800 0.07 0.23 
41 FC3MRER 11.5-12 2.43 0.06 2.47 < 0800 <0800 0.54 < 0300 015 0.54 < 0800 0.07 0.23 
42 FC3MRER 12-12.5 2.48 0.06 2.62 < 0800 <0800 0.49 < 0300 0.16 0.54 < 0800 0.07 0.22 
43 FC3MREP 12.5-13 2.45 0.06 2.44 < 0800 <0800 0.58 < 0300 0.15 0.59 < 0800 0.07 0.21 
44 FC3MREP 13-13.5 2.43 0.07 2.40 < 0800 <0800 0.58 < 0300 0.16 0.59 < 0800 0.08 0.22 
45 FC3MREP13-13.5DIGDUP 2.48 0.07 2.48 < 0800 <0800 0.57 < 0300 0.16 0.59 < 0800 0.07 0.22 
46 FC3MRER 13.5-14 2.47 0.07 2.38 < 0800 <0800 0.52 < 0300 0.16 0.57 < 0800 0.07 0.22 
47 FC3MRER 14-14.5 2.45 0.06 2.45 < 0800 <0800 0.46 < 0300 0.16 0.53 < 0800 0.06 0.21 
48 BLANK <0500 <0400 < 0000 < 0800 <.0800 <0200 < 0300 <0100 <1000 < 0800 <0200 <0080 
49 FC3MREP 9-9.5 DUR 2.44 0.06 2.87 < 0800 <0800 0.76 < 0300 0.13 0.53 < 0800 0.07 0.22 
50 FC3MREP 9-9.5 DUR RQ 12.21 4.72 3.58 0.62 1.08 1.84 0.19 0.60 6.68 0.34 0.45 17.67 
51 SED IRC 10% 1.85 1.86 1.91 1.39 0.96 0.34 0.73 0.19 0.92 0.89 0.39 0.85 
52 SED IPC 10% 1.86 1.86 1.91 1.38 0.97 0.34 0.73 0.19 0.92 0.88 0.38 0.87 
Appendix 5a: ICP Data for core 4G. Data is undiluted solution (multiplied by 200) and is for 0.25g sample. 
Data Is in ppm. 
Sample Name AI3082 As1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Co2286 Cr2677 Cu3247 Fe2327 
4G, 0-1 20620.00 30.36 < 0100 370.20 <.00100 6074.00 < 0050 <0050 12.52 20.50 22.18 33020 
4G. 1-2 20140.00 14.38 5.42 312.20 < 00100 6184.00 1.02 < 0050 11.42 19.36 23.16 27580 
4G, 2-3 20280.00 < 0500 5.40 304.60 <.00100 10404.00 < 0050 <0050 10.64 19.44 24.02 25100 
4G.34 18754.00 < 0500 <0100 280.40 0.50 8274.00 < 0050 <0050 10.34 18.56 22.60 24040 
4G.4-5 16642.00 < 0500 5.22 260.20 <.00100 11934.00 < 0050 <0050 9.92 17.98 18.14 21800 
4G.5-6 16470.00 <.0500 6.20 245.20 < 00100 17250.00 < 0050 <0050 9.46 17.48 17.74 19876 
4G, &.7 16250.00 < 0500 6.26 237.00 <.00100 21580.00 < 0050 <0050 9.26 18.12 16.42 19942 
4G,7-8 16176.00 < 0500 5.82 237.60 <.00100 28620.00 < 0050 <0050 9.48 17.70 17.46 20500 
4G.8-9 15304.00 < 0500 5.74 234.80 <.00100 28740.00 < 0050 <0050 9.36 17.48 16.96 20340 
4G, 9-10 15528.00 < 0500 5.08 221.20 <.00100 27160.00 < 0050 <0050 9.08 17.56 16.66 19424 
4G, 10-11 15154.00 < 0500 5.64 209.60 <.00100 34560.00 < 0050 <0050 8.88 16.44 14.80 18780 
4G, 11-12 15814.00 < 0500 5.34 219.00 < 00100 34260.00 < 0050 <0050 9.18 17.48 16.04 19910 
4G, 12-13 14908.00 < 0500 6.80 218.60 < 00100 29740.00 < 0050 <0050 9.48 16.66 16.22 19294 
4G. 13-14 13734.00 < 0500 4.34 208.00 <.00100 28400.00 < 0050 <0050 8.72 15.88 15.00 18760 
4G. 14-15 15806.00 <.0500 5.02 212.80 <.00100 26740.00 < 0050 <0050 9.06 17.00 16.08 20020 
4G, 16-16 16406.00 < 0500 5.22 222.20 < 00100 17350.00 < 0050 <0050 9.90 18.18 16.88 21280 
4G. 16-17 16230.00 < 0500 5.06 229.00 < 00100 13800.00 < 0050 <0050 9.76 19.66 16.92 21320 
4G, 17-18 16720.00 < 0500 5.18 225.80 < 00100 13806.00 < 0050 <0050 9.76 18.04 16.78 20860 
4G, 18-19 16464.00 < 0500 4.42 227.20 < 00100 15228.00 < 0050 <0050 9.52 18.18 16.86 21380 
4G. 19-20 16834.00 < 0500 5.22 231.60 <-00100 20620.00 < 0050 <0050 9.30 18.06 17.28 21040 
4G, 20-21 14828.00 < 0500 <0100 195.12 < 00100 18882.00 < 0050 <0050 7.94 15.24 14.64 18430 
4G. 21-22 16430.00 < 0500 4.74 225.00 < 00100 16770.00 < 0050 <0050 9.64 16.84 17.66 21160 
4G. 22-23 16594.00 <.0500 4.82 231.20 < 00100 12676.00 < 0050 <0050 10.26 17.90 17.24 21840 
4G. 23-24 15982.00 < 0500 <0100 225.80 0.25 15742.00 < 0050 <0050 9.44 16.96 16.34 20980 
4G. 24-25 15404.00 <.0500 2.46 224.20 0.20 19236.00 < 0050 <0050 8.96 16.76 16.94 20260 
4G. 25-26 14818.00 < 0500 4.90 229.60 < 00100 18812.00 < 0050 <0050 9.72 18.54 16.68 20720 
4G. 26-27 14594.00 < 0500 <0100 212.60 0.36 22020.00 < 0050 <0050 8.66 16.10 16.66 20060 
4G. 27-28 15952.00 < 0500 <0100 217.80 0.35 20400.00 < 0050 <0050 9.38 16.10 17.72 20980 
4G, 28-29 15826.00 < 0500 3.94 231.00 < 00100 17664.00 < 0050 <0050 10.08 16.78 17.58 21480 
4G. 29-30 13660.00 < 0500 13.74 216.40 < 00100 16844.00 < 0050 <0050 10.12 15.14 16.32 21200 
4G, 30-31 14836.00 < 0500 13.56 227.20 < 00100 16122.00 < 0050 <0050 9.60 16.94 16.98 21680 
4G. 31-32 15284.00 < 0500 14.68 225.00 < 00100 18030.00 < 0050 <.0050 9.50 16.62 16.66 20960 
4G, 32-33 13570.00 < 0500 12.52 207.80 < 00100 25560.00 < 0050 <0050 8.98 15.86 17.26 19530 
4G. 33-34 13082.00 <.0500 11.30 197.02 < 00100 34120.00 < 0050 <0050 8.30 13.94 15.32 18144 
4G. 34-35 13684.00 < 0500 10.90 198.18 < 00100 38400.00 < 0050 <0050 8.82 14.72 16.60 18332 
4G, 35-36 12990.00 < 0500 11.10 192.36 < 00100 36860.00 < 0050 <0050 8.64 14.72 15.54 17918 
4G, 36-37 11914.00 < 0500 11.70 184.72 < 00100 33280.00 < 0050 <0050 8.60 14.00 14.82 17264 
4G. 37-38 12372.00 < 0500 11.16 193.28 < 00100 35600.00 < 0050 <0050 8.56 14.44 14.44 17800 
4G. 38-39 12164.00 <,0500 10.54 189.32 < 00100 35940.00 < 0050 <0050 8.40 14.06 14.78 17900 
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Appendix 5a: ICP Data for core 4G. Data is undiluted solution (multiplied by 200) and is for 0.25g sample. Data in ppm. 
Sample Name Hg1942 K_7698 1 Li6707 H 102936 Mn2933 Mo2020 Na5889 Ni2316 P1782 Pb2203 S 1807 Sb2068 
4G. 0-1 33.26 3024.00 44.12 15252.00 2268.00 < 0100 212.00 20.06 1037.40 24.00 349.60 < 0800 
4G. 1-2 <0500 3136.00 44.14 15522.00 565.40 < 0100 137.92 19.82 776.80 27.12 281.00 < 0800 
4G, 2-3 <0500 3046.00 43.34 17282.00 497.40 < 0100 126.28 19.90 623.40 30.10 275.00 < 0800 
4G,3-4 <0500 2560.00 41.38 16206.00 480.80 < 0100 112.26 19.00 610.80 23.38 293.20 <.0800 
4G,4-5 <.0500 2254.00 34.52 15854.00 407.20 < 0100 108.38 17.16 573.40 26.34 321.00 < 0800 
4G,M <0500 2602.00 33.90 16690.00 457.80 < 0100 117.14 16.04 562.20 21.08 377.40 < 0800 
4G, 6-7 <0500 2648.00 33.04 17356.00 468.20 < 0100 104.52 15.78 558.40 21.58 365.60 < 0800 
4G, 7-8 <0500 2480.00 33.54 18010.00 522.20 < 0100 111.56 15.94 547.40 23.50 406.60 < 0800 
4G,8-9 <.0500 2212.00 31.80 18120.00 554.20 < 0100 106.36 16.22 556.40 22.78 426.40 < 0800 
4G. 9-10 <0500 2500.00 32.28 17930.00 488.60 < 0100 106.84 15.38 541.00 18.58 418.20 < 0800 
4G. 10-11 <0500 2372.00 32.22 18400.00 511.40 < 0100 102.26 14.84 520.20 21.62 458.60 < 0800 
4G. 11-12 <0500 2538.00 33.50 19026.00 517.40 < 0100 110.24 15.92 535.40 22.80 459.20 <.0800 
4G, 12-13 <0500 2226.00 31.30 18138.00 467.00 < 0100 96.68 16.02 536.60 19.90 448.40 < 0800 
4G, 13-14 <.0500 1714.40 29.50 17532.00 470.20 < 0100 92.90 14.52 542.40 17.32 422.20 < 0800 
4G. 14-15 <0500 2470.00 33.46 18412.00 475.20 < 0100 103.84 15.28 572.00 16.12 404.80 < 0800 
4G. 15-16 <0500 2504.00 34.54 17666.00 473.40 < 0100 101.90 16.72 592.00 20.92 351.20 < 0800 
4G. 16-17 <0500 2272.00 33.96 16648.00 414.80 < 0100 100.38 16.54 605.00 20.26 336.20 < 0800 
4G, 17-18 <0500 2552.00 35.80 16970.00 448.20 < 0100 107.22 16.38 596.40 20.48 330.00 < 0800 
4G, 18-19 <0500 2346.00 36.14 17930.00 421.80 < 0100 97.54 16.66 575.40 21.70 304.20 < 0800 
4G. 19-20 <0500 2558.00 35.86 18166.00 484.20 < 0100 103.68 16.16 569.40 22.46 337.80 < 0800 
4G, 20-21 <0500 2216.00 32.32 16232.00 477.40 < 0100 92.16 14.18 500.60 13.20 303.00 < 0800 
4G, 21-22 <0500 2556.00 36.14 17296.00 476.00 < 0100 99.22 16.54 580.20 17.04 332.60 < 0800 
4G, 22-23 <0500 2562.00 36.12 16970.00 413.00 < 0100 101.06 17.08 592.40 20.08 310.80 < 0800 
4G, 23-24 <0500 ' 2172.00 35.54 17894.00 413.00 < 0100 100.44 16.52 581.40 17.48 314.40 < 0800 
4G, 24-25 <0500 1984.80 34.40 18002.00 462.00 < 0100 97.54 16.04 568.40 19.92 349.40 < 0800 
4G. 25-26 <0500 1537.80 30.48 16972.00 437.60 < 0100 88.20 15.48 547.40 20.18 327.40 < 0800 
4G, 26-27 <0500 1881.20 33.54 17794.00 469.20 < 0100 89.10 16.22 568.20 17.48 349.80 < 0800 
4G, 27-28 <0500 2196.00 36.90 18136.00 455.40 < 0100 95.32 15.96 575.00 17.08 330.00 < 0800 
4G, 28-29 <0500 2026.00 35.94 17552.00 429.80 < 0100 89.34 16.66 564.00 24.42 321.00 < 0800 
4G. 29-30 <0500 1494.20 28.98 16452.00 441.20 < 0100 84.56 16.82 567.40 22.50 363.60 < 0800 
4G. 30-31 <0500 1773.40 31.86 16764.00 440.00 < 0100 88.24 17.34 571.40 21.02 360.60 <.0800 
4G. 31-32 <0500 1922.20 32.60 17128.00 445.00 < 0100 96.00 17.02 568.80 22.50 380.60 < 0800 
4G. 32-33 <0500 1606.00 29.74 16932.00 448.80 < 0100 85.56 16.02 570.40 17.48 443.20 < 0800 
4G. 33-34 <0500 1619.00 29.62 17540.00 458.40 < 0100 76.46 14.74 527.60 17.00 529.80 < 0800 
4G. 34-35 <0500 1811.60 31.86 18954.00 482.00 < 0100 89.44 15.18 557.80 16.80 580.80 < 0800 
4G. 35-36 <0500 1619.80 29.98 18248.00 471.00 < 0100 80.90 15.34 539.60 15.32 568.20 < 0800 
4G, 36-37 <0500 1361.00 26.48 16498.00 459.40 < 0100 76.10 14.54 511.60 16.70 524.00 <.0800 
4G, 37-38 <0500 1504.20 27.54 16762.00 478.80 < 0100 82.22 14.74 523.20 17.10 551.00 < 0800 
4G. 38-39 <0500 1449.00 27.96 17042.00 469.40 < 0100 80.62 14.88 532.80 16.00 552.00 < 0800 
Appendix 5a; ICP Data for core 4G. Data is undiluted solution (multiplied by 200) and is for 0.25g sample. Data in ppm. 
Sample Name Se1960 812124 Sn1899 Sr4215 713234 TI1908 V3110 Zn2025 
4G, 0-1 <0800 497.20 < 0300 13.36 105.06 < 0800 24.40 79.02 
4G, 1-2 <0800 461.80 < 0300 11.86 109.30 < 0800 22.58 76.16 
4G. 2-3 <0800 468.80 < 0300 13.56 127.18 < 0800 21.76 77.86 
4G,3-4 <0800 556.80 < 0300 12.14 137.58 < 0800 20.40 75.76 
4G.4-5 <0800 509.80 < 0300 12.62 127.92 < 0800 16.86 69.56 
4G,5-6 <0800 494.60 < 0300 16.02 110.36 < 0800 17.62 67.72 
4G.6-7 <0800 524.40 < 0300 18.62 110.72 < 0800 17.34 63.02 
4G,7-8 <0800 495.40 < 0300 22.72 113,20 < 0800 16.86 69.78 
4G,8-9 <0800 429.40 6.10 22.36 138.26 < 0800 16.76 77.94 
4G, 9-10 <0800 709.60 < 0300 21.68 108.02 < 0800 16.98 65.78 
4G, 10-11 <0800 420.40 < 0300 26.16 96.74 < 0800 15.30 58.26 
4G. 11-12 <0800 462.80 < 0300 25.86 104.18 < 0800 15.86 59.36 
4G, 12-13 <0800 459.80 < 0300 22.70 118.14 < 0800 15.58 57.64 
4G, 13-14 <0800 564.00 < 0300 21.84 118.18 < 0800 13.92 57.94 
4G, 14-15 <0800 405.20 < 0300 21.76 94.94 < 0800 16.64 57.62 
4G. 15-16 <0800 388.00 < 0300 15.76 97.30 < 0800 17.62 63.22 
4G, 16-17 <0800 384.20 < 0300 13.54 101.46 < 0800 17.44 63.60 
4G. 17-18 <0800 602.60 < 0300 13.94 99.40 < 0800 17.24 62.38 
4G. 18-19 <0800 384.20 <.0300 14.00 89.02 < 0800 17.00 63.14 
4G. 19-20 <0800 474.40 < 0300 17.36 96.90 < 0800 17.20 62.08 
4G. 20-21 <0800 412.60 < 0300 16.04 86.08 < 0800 15.46 52.74 
4G, 21-22 <0800 452.60 < 0300 15.36 99.34 <.0800 16.86 59.24 
4G, 22-23 <0800 422.20 < 0300 12.48 103.08 < 0800 17.06 60.32 
4G, 23-24 <0800 383.20 < 0300 14.16 105.24 < 0800 15.94 61.50 
4G. 24-25 <0800 373.20 < 0300 16.44 128.36 < 0800 16.74 60.14 
4G, 25-26 <0800 319.60 < 0300 14.72 98.38 < 0800 14.52 56.94 
4G, 26-27 <0800 388.60 < 0300 18.30 126.70 < 0800 14.94 59.32 
4G. 27-28 <0800 438.20 < 0300 17.82 121.00 <.0800 16.02 59.88 
4G, 28-29 <0800 441.40 < 0300 15.66 124.32 < 0800 15.74 64.00 
4G. 29-30 <0800 302.60 < 0300 14.50 106.86 < 0800 15.12 61.70 
4G, 30-31 <0800 296.00 < 0300 14.14 103.12 <.0800 16.20 63.04 
4G, 31-32 <0800 305.80 < 0300 15.50 96.48 < 0800 16.42 62.82 
4G, 32-33 <0800 398.00 < 0300 20.08 98.18 < 0800 14.64 58.54 
4G. 33-34 <.0800 332.80 < 0300 26.24 83.64 <.0800 14.34 52.80 
4G, 34-35 <0800 175.96 < 0300 30.04 70.06 < 0800 15.00 52.40 
4G. 35-36 <0800 201.80 < 0300 28.42 73.82 < 0800 14.58 51.54 
4G, 36-37 <0800 292.00 < 0300 24.76 100.54 < 0800 13.30 50.60 
4G, 37-38 <0800 305.20 < 0300 26.44 97.72 < 0800 14.24 52.64 
4G. 38-39 <0800 301.60 < 0300 26.70 98.80 <.0800 13.84 52.54 
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Appendix 5b: ICP Data for core 8G. 
Data is in ppm. 
Sample Name AI3082 As1890 
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Appendix 5c: ICP Data for core 1M. Data is undiluted solution (multiplied by 200) and is for 0.25g sample. Data in ppm. 
Sample Name Se1960 Si2124 Sn1899 Sr4215 Ti3234 TI1908 V3110Zn2025 
FC-1M:0-0.5 < 0800 356.00 < 0300 12.58 93.06 <.0800 19.14 65.58 
FC-1M:0.5-1 < 0800 335.80 < 0300 12.96 92.74 < 0800 18.20 65.78 
FC-1M:1-1.5 < 0800 334.40 < 0300 13.62 94.24 < 0800 17.86 65.98 
FC-1M:1.5-2 < 0800 555.80 < 0300 14.28 99.62 < 0800 16.98 61.86 
FC-1M:2-2.5 < 0800 322.20 < 0300 15.06 122.58 < 0800 18.02 63.74 
FC-1M;2.5-3 < 0800 376.20 < 0300 16.62 99.26 < 0800 17 10 59.90 
FC-1M:3-3.5 < 0800 343.20 < 0300 17.48 99.30 <.0800 15.60 55.06 
FC-1M:3.5-4 < 0800 373.60 < 0300 18.12 103.16 <.0800 14.78 55.16 
FC-1M:4-4.5 < 0800 261.80 < 0300 21.38 95.10 < 0800 13.02 47.82 
FC-1M:4.5-5 < 0800 282.40 < 0300 22.40 118.08 < 0800 12.56 49.26 
FC-1M:5-5.5 < 0800 344.80 < 0300 24.30 129.22 <.0800 13.68 50.38 
FC-1M;5.5-6 < 0800 297.20 < 0300 23.64 125.90 < 0800 13.60 48.32 
FC-1M:6-6.5 < 0800 354.60 < 0300 23.36 101.94 < 0800 14.34 50.64 
FC-1M:6.5-7 < 0800 240.80 < 0300 20.82 118.58 < 0800 12.32 53.20 
FC-1M;7-7.5 < 0800 290.80 <.0300 21.22 103.82 <.0800 13.50 53.74 
FC1M 7.5-8 < 0800 108.74 < 0300 20.18 109.64 < 0800 14.04 55.22 
FC1M 8-8.5 < 0800 102.92 < 0300 14.76 102.60 < 0800 14.34 53.74 
FC1M 8.5-9 < 0800 100.52 < 0300 14.22 102.62 < 0800 14.12 52.56 
FC1M 9-9.5 < 0800 95.32 < 0300 17.92 101.52 < 0800 14.34 48.80 
FC1M 9.5-10 < 0800 119.40 < 0300 21.04 112.20 < 0800 15.62 48.30 
FC1M10-11 < 0800 115.94 < 0300 22.46 110.82 < 0800 15.10 46.52 
FC1M11-12 < 0800 110.84 <.0300 26.02 116.34 < 0800 14.62 46.26 
FC1M12-13 < 0800 123.24 < 0300 28.14 119.52 <.0800 15.24 47.32 
FC1M 13-14 < 0800 110.10 < 0300 30.04 106.84 < 0800 14.70 45.36 
FC1M14-15 < 0800 92.58 < 0300 30.96 104.18 < 0800 13.26 45.42 
FC1M15-16 < 0800 116.46 < 0300 29.32 126.26 < 0800 15.08 45.42 
FC1M 16-17 < 0800 116.92 < 0300 25.70 121.42 < 0800 14.56 45.08 
FC1M17-18 < 0800 96.58 < 0300 25.64 112.24 < 0800 13.78 42.58 
FC1M18-19 < 0800 85.14 < 0300 28.00 105.76 < 0800 12.90 42.84 
127 
Appendix 5d: ICP Data for core 2M. Data is undiluted solution (multiplied by 200) and is for 0.25g sample. 

























































































































































































































































































































































































































































































































































































































































































































































Appendix 5d: ICP Data for core 2M. Data is undiluted solution (multiplied by 200) and is for 0.25g sample. Data in ppm. 
Sample Name Se1960 812124 Sn1899 Sr4215 TI3234 TI1908 V3110 2n2025 
FC-2M:0-0.5 < 0800 483.80 < 0300 16.20 90.08 < 0800 21.94 76.82 
FC-2M:0.5-1 < 0800 567.40 < 0300 16.76 92.78 < 0800 21.42 73.08 
FC-2M:1-1.5 < 0800 481.60 < 0300 18.06 83.74 < 0800 21.70 74.14 
FC-2M: 1.5-2 < 0800 400.60 < 0300 15.54 85.76 < 0800 21.64 76.34 
FC-2M:2-2.5 < 0800 476.80 < 0300 13.74 115.32 < 0800 19.54 75.86 
FC-2M;2.5-3 < 0800 430.40 < 0300 14.82 96.22 < 0800 20.32 73.48 
FC-2M;3-3.5 < 0800 439.60 <.0300 14.32 94.46 < 0800 21.12 74.70 
FC-2M:3.5-4 <.0800 477.80 < 0300 14.56 94.82 < 0800 21.42 73.50 
FC-2M:4-4.5 < 0800 478.00 < 0300 15.48 90.84 < 0800 21.20 72.42 
FC-2M:4.5-5 < 0800 352.20 <.0300 17.02 106.40 < 0800 17.76 68.34 
FC-2M:5-5.5 < 0800 313.60 < 0300 17.20 • 139.04 < 0800 17.26 68.04 
FC-2M:5.5-6 < 0800 430.20 < 0300 16.28 120.64 < 0800 18.40 69.06 
FC-2M:6-6.5 < 0800 289.40 < 0300 17.50 93.54 < 0800 16.38 66.42 
FC-2M:6.5-7 < 0800 399.00 < 0300 16.62 117.48 < 0800 17.74 68.48 
FC2M 7-7.5 < 0800 221.40 <.0300 15.52 108.16 < 0800 19.52 71.54 
FC2M 7.5-8 < 0800 109.02 < 0300 16.26 101.64 <.0800 18.84 68.16 
FC2M 8-8.5 < 0800 152.88 <.0300 14.98 108.22 < 0800 16.46 67.20 
FC2M 8.5-9 < 0800 166.76 < 0300 16.68 109.32 < 0800 18.74 70.14 
FC2M 9-9.5 < 0800 119.04 < 0300 16.62 115.38 < 0800 20.08 68.34 
FC2M 9.5-10 < 0800 147.72 < 0300 14.10 117.96 < 0800 20.18 68.86 
FC2M 10-10.5 <.0800 111.80 < 0300 14.58 110.70 < 0800 19.64 69.56 
FC2M 10.5-11 <.0800 132.34 < 0300 14.72 108.24 < 0800 18.02 66.06 
FC2M 11-11.5 <.0800 135.34 <.0300 15.24 107.62 <.0800 18.26 65.46 
FC2M 11.5-12 <.0800 115.06 <.0300 15.68 118.06 < 0800 17.78 61.76 
FC2M 12-12.5 < 0800 115.14 < 0300 17.08 123.20 < 0800 17.58 60.88 
FC2M 12.5-13 <.0800 106.32 < 0300 17.66 123.12 < 0800 17.38 59.38 
FC2M 13-13.5 <.0800 122.62 < 0300 17.66 114.78 < 0800 15.78 59.50 
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Appendix Se: ICP Data for core 3M. Data is undiluted solution (multiplied by 200) and is for 0.25g sample. Data in ppm. 
Sample Name Se1960 Si2124 Sn1899 Sr4215 Ti3234 TI1908 V3110 Zn2025 
FC-3M:0-0.5 < 0800 507.40 < 0300 15.92 90.92 <.0800 21.38 75.58 
FC-3M:0.5-1 < 0800 536.00 < 0300 15.32 84.34 <.0800 22.18 74.60 
FC-3M;1-1.5 <.0800 665.00 <.0300 15.06 93.94 < 0800 22.24 76.78 
FC-3M:1.5-2 < 0800 457.80 < 0300 14.46 96.06 < 0800 22.32 78.80 
FC-3M:2-2.5 < 0800 352.60 < 0300 13.08 115.96 < 0800 19.26 73.16 
FC-3M:2.5-3 < 0800 394.60 < 0300 14.02 ' 89.96 < 0800 20.20 71.42 
FC-3M:3-3.5 < 0800 506.60 < 0300 15.24 99.78 <.0800 22.56 72.46 
FC-3M:3.5-4 < 0800 538.40 < 0300 15.42 93.74 < 0800 22.56 73.04 
FC-3M;4-4.5 < 0800 489.60 < 0300 18.78 99.10 < 0800 22.68 71.52 
FC-3M:4.5-5 < 0800 374.40 < 0300 13.38 125.20 < 0800 19.40 71.84 
FC-3M;5-5.5 < 0800 594.80 < 0300 12.20 125.08 < 0800 18.78 69.44 
FC-3M:5.5-6 < 0800 338.00 < 0300 11.60 119.48 < 0800 17.48 67.72 
FC-3M:6-6.5 < 0800 354.00 < 0300 13.10 106.22 < 0800 17.56 62.80 
FC-3M;6.5-7 < 0800 329.40 < 0300 15.50 112.18 < 0800 16.00 58.80 
FC-3M:7-7.5 < 0800 386.80 < 0300 18.94 85.46 <=0800 17.42 56.78 
FC3M 7.5-8 < 0800 156.92 < 0300 19.50 124.02 < 0800 14.66 56.46 
FC3M 8-8.5 < 0800 229.60 < 0300 20.96 141.66 < 0800 15.86 56.68 
FC3M 8.5-9 < 0800 115.26 < 0300 21.52 116.08 < 0800 14.96 55.88 
FC3M 9-9.5 < 0800 124.04 < 0300 22.50 115.00 <.0800 14.96 58.38 
FC3M 9.5-10 < 0800 169.76 < 0300 22.90 113.52 <.0800 16.68 57.92 
FC3M 10-10.5 < 0800 156.50 < 0300 24.04 131.42 < 0800 18.38 60.22 
FC3M 10.5-11 < 0800 125.52 < 0300 21.14 129.76 < 0800 17 16 57 10 
FC3M 11-11.5 <.0800 136.22 <.0300 17.68 127.32 < 0800 15.64 54.98 
FC3M 11.5-12 <.0800 117.28 < 0300 18.04 117.80 < 0800 15.10 56.74 
FC3M 12-12.5 < 0800 88.86 < 0300 18.68 107.66 < 0800 14.62 56.78 
FC3M 12.5-13 < 0800 152.10 < 0300 19.40 132.66 < 0800 17.64 57.88 
FC3M 13-13.5 < 0800 151.66 < 0300 18.72 131.32 < 0800 17.58 58.56 
FC3M 13.5-14 <.0800 167.92 < 0300 18.18 118.24 < 0800 16.64 58.22 
FC3M 14-14.5 <.0800 106.52 < 0300 20.20 111.52 < 0800 15.82 59.74 
FC3M 14.5-15 < 0800 109.54 < 0300 22.32 97.66 < 0800 16.06 59.86 
FC3M 15-15.5 <.0800 114.86 < 0300 21.16 95.08 < 0800 16.46 57 10 
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Appendix 5f: ICP Data for core 3MREP. Data is undiluted solution (multiplied by 200) and Is for 0.25g sample. Data in ppm. 
Sample Name AI3082 As1890 B2497 Ba2335 Be2348 Ca3181 Cd2265 Cd2288 Co2286 Cr2677 Cu3247 Fe2327 
FC3MREP:0-0.5 17040 17.86 <0100 314.20 0.64 9736 < 0050 <0050 11.20 1714 20.44 27140 
FC3MREP:0.5-1 17400 18.28 < 0100 287.80 0.48 10746 < 0050 <0050 11.86 18.00 20.86 28080 
FC3MREP-1-1.5 17618 12.52 < 0100 273.40 0.55 11480 < 0050 <0050 11.72 16.80 21.56 26820 
FC3MREP:1.5-2 17334 < 0500 <0100 269.60 0.42 10594 < 0050 <0050 10.30 17.20 22.20 25480 
FC3MREP;2-2.5 17104 < 0500 <0100 265.80 0.43 10562 < 0050 <0050 11.32 17.64 23.42 24920 
FC3MREP:2.5-3 17970 < 0500 <0100 276.80 0.61 10878 < 0050 <0050 10.36 19.16 23.18 25340 
FC3MREP;3-3.6 18472 < 0500 <0100 275.00 0.58 11542 < 0050 <0050 11.58 18.06 24.96 25120 
FC3MREP:3.5  ̂ 18266 < 0500 <0100 263.80 0.70 14924 < 0050 <0050 11.08 18.64 26.70 23500 
FC3MREP:4-4.5 15832 < 0500 <0100 250.60 0.54 15864 < 0050 <0050 11.56 16.40 2714 22000 
FC3MREP:4.5-5 14432 < 0500 <0100 236.60 0.39 13068 < 0050 <0050 11.24 15.48 21.78 21000 
FC3MREP.5-5.5 15482 < 0500 <0100 243.20 0.49 15834 < 0050 <0050 11.16 16.90 20.94 21160 
FC3MREP:5.5-6 17338 < 0500 2.22 261.60 0.49 19224 < 0050 <0050 11.28 18.76 29.62 22220 
FC3MREP:6-6.5 16130 < 0500 2.22 232.20 0.45 23040 < 0050 <0050 11.66 18.06 25.94 21100 
FC3MREP;6.6-7 13554 <.0500 <0100 196.78 0.38 24000 < 0050 <0050 11.76 15.04 20.60 19272 
FC3MREP 7-7.5 13038 < 0500 <.0100 162.16 0.25 27360 < 0050 <0050 9.26 12.62 17.10 17038 
FC3MREP 7.5  ̂ 12298 < 0500 <0100 150.98 0.22 30680 < 0050 <0050 8.08 11.84 16.62 16156 
FC3MREP 8-8.5 11652 < 0500 <0100 151.50 <00100 34820 < 0050 <0050 7.68 10.80 16.16 16186 
FC3MREP 8.5-9 11226 < 0500 <0100 155.52 < 00100 35120 < 0050 <0050 7.12 11.72 16.42 15708 
FC3MREP 9-9.5 11778 < 0500 <0100 159.04 < 00100 34160 <.0050 <0050 7.04 11.06 16.70 15532 
FC3MREP 9.5-10 12436 < 0500 <0100 166.84 0.23 36860 < 0050 <0050 6.90 11.20 16.58 15676 
FC3MREP 10-10.5 11192 < 0500 <0100 153.76 0.20 34940 < 0050 <0050 6.10 11.72 14.70 14232 
FC3MREP 10.5-11 11978 < 0500 <0100 169.50 0.36 37700 < 0050 <0050 6.52 11.06 16.30 15360 
FC3MREP 11-11.5 12190 < 0500 <0100 170.86 0.33 37400 < 0050 <0050 6.80 11.58 16.30 15680 
FC3MREP 11.5-12 11620 < 0500 <0100 165.00 <00100 37800 < 0050 <.0050 6.84 11.86 16.70 15434 
FC3MREP 12-12.5 11452 < 0500 <0100 167.84 < 00100 39480 < 0050 <0050 7.18 11.72 17.50 15590 
FC3MREP 12.5-13 11942 < 0500 <0100 167.60 < 00100 37340 < 0050 <0050 6.68 11.58 17.36 15496 
FC3MREP 13-13.5 12014 < 0500 <0100 167.24 < 00100 38140 < 0050 <0050 6.74 10.02 16.84 15620 
FC3MREP 13.5-14 11650 < 0500 <0100 167.52 < 00100 37960 < 0050 <0050 6.68 10.80 16.44 15534 
FC3MREP 14-14.5 10826 < 0500 <0100 164.98 < 00100 39680 < 0050 <0050 6.54 10.42 16.70 15450 
Sample Name Hg1942 K__7698 U6707 Mg2936 Mn2933 Mo2020 Na5889 Ni2316 P1782 Pb2203 S 1807 Sb2068 
FC3MREP:(W).5 <0500 2246.00 37.44 15936 2432.00 < 0100 103.48 20.06 717.40 22.40 382.20 <.0800 
FC3MREP:0.5-1 <0500 2270.00 38.34 16582 1533.00 < 0100 97.84 20.10 743.60 20.86 338.20 < 0800 
FC3MREP:1-1.5 <0500 2274.00 38.88 16660 739.40 < 0100 99.76 19.82 689.00 22.42 320.40 < 0800 
FC3MREP: 1.5-2 <0500 2256.00 38.78 16090 470.40 < 0100 98.98 20.10 630.80 23.88 332.60 < 0800 
FC3MREP:2-2.5 <0500 2036.00 38.60 16602 416.00 < 0100 93.92 19.70 606.60 23.66 323.80 < 0800 
FC3MREP:2.5-3 <0500 2412.00 40.04 17214 401.00 < 0100 99.44 20.12 588.80 23.98 304.40 < 0800 
FC3MRER3-3.5 <0500 2574.00 41.06 17228 409.80 < 0100 93.16 20.36 569.60 21.24 294.00 < 0800 
FC3MREP;3.54 <0500 2698.00 40.38 16670 390.60 < 0100 92.58 19.42 543.80 20.62 346.40 < 0800 
FC3MREP;4-4.5 <0500 1902.60 35.80 15544 394.80 < 0100 84.54 18.94 532.60 21.34 472.40 < 0800 
FC3MREP:4.5-5 <0500 1583.00 32.36 14644 354.60 < 0100 75.56 17.42 504.00 21.52 601.00 < 0800 
FC3MRER5-5.5 <0500 1986.60 33.08 16106 342.20 < 0100 81.06 17.80 480.60 21.10 728.40 < 0800 
FC3MREP:5.5-6 <0500 2570.00 36.58 17516 370.40 < 0100 87.14 19.14 476.60 21.30 674.00 < 0800 
FC3MREP:&6.5 <0500 2296.00 34.78 17494 354.20 < 0100 80.82 19.20 485.00 19.04 1073.00 < 0800 
FC3MREP:6.5-7 <0500 1671.00 29.94 17062 346.40 < 0100 78.18 17.56 479.60 18.42 1085.40 < 0800 
FC3MREP 7-7.5 <0500 1936.80 30.02 17460 324.20 < 0100 67.50 14.54 497.20 13.48 1112.00 < 0800 
FC3MREP 7.5-8 <0500 1832.40 28.56 17194 323.20 < 0100 65.32 13.72 492.00 14.32 898.40 <.0800 
FC3MREP 8-8.5 <.0500 1504.40 28.20 17486 345.60 < 0100 62.06 13.54 495.20 13.24 739.00 < 0800 
FC3MREP 8.5-9 <0500 1401.80 27.86 17306 320.20 < 0100 60.72 13.32 486.60 14.12 619.60 <.0800 
FC3MREP 9-9.5 <0500 1699.60 28.40 17428 317.20 < 0100 67.86 13.54 492.20 12.28 580.40 <.0800 
FC3MREP 9.5-10 <0500 1970.00 28.10 17440 330.40 < 0100 69.14 13.28 493.00 12.68 521.00 < 0800 
FC3MREP 10-10.5 <0500 1753.20 26.08 16074 310.60 < 0100 62.06 11.92 456.00 9.30 482.80 < 0800 
FC3MREP 10.5-11 <0500 1838.20 27.40 17262 341.60 < 0100 70.72 13.38 502.80 10.92 500.20 < 0800 
FC3MREP 11-11.5 <0500 1868.60 28.10 17412 343.40 < 0100 70.26 13.96 503.80 11.06 494.60 < 0800 
FC3MREP 11.5-12 <0500 1706.20 27.56 17140 332.40 < 0100 68.12 13.28 485.80 11.42 494.80 < 0800 
FC3MREP 12-12.5 <0500 1593.80 28.22 17434 334.00 < 0100 64.26 13.80 495.20 12.76 523.00 < 0800 
FC3MREP 12.5-13 <0500 1843.60 28.10 17068 327.00 < 0100 68.10 13.30 490.00 12.96 487.80 < 0800 
FC3MREP 13-13.5 <0500 1833.60 28.60 17292 325.80 < 0100 68.20 13.04 486.60 13.24 480.40 < 0800 
FC3MREP 13.5-14 <0500 1667.20 28.28 17388 322.00 < 0100 65.02 13.14 493.00 13.58 475.00 < 0800 
FC3MREP 14-14.5 <0500 1374.60 27.10 17464 327.00 < 0100 62.22 12.54 489.00 11.82 489.20 < 0800 
Appendix 6f: ICP Data for core 3MREP. Data is undiluted solution (multiplied by 200) and is for 0.26g sample. Data in ppm. 
Sample Name Se1960 812124 Sn1899 Sr4215 TI3234 TI1908 V3110 Zn2025 
FC3MREP:0-0.6 <0800 397.20 <0300 14.30 94.02 <0800 20.12 75.28 
FC3MREP:0.5-1 <0800 361.20 <0300 14.58 89.76 <0800 19.64 74.22 
FC3MREP:1-1.6 <0800 348.20 <0300 14.46 89.94 <0800 19.76 74.56 
FC3MREP:1.5-2 <0800 407.60 <0300 13.40 90.46 <0800 19.74 75.50 
FC3MREP:2-2.5 <0800 540.20 <0300 13.00 122.96 <0800 20.02 74.20 
FC3MREP:2.5-3 <0800 360.60 <0300 12.94 95.34 <0800 20.16 76.38 
FC3MREP:3-3.5 <0800 340.00 <0300 13.38 96.66 <0800 21.14 72.22 
FC3MREP;3.5-4 <0800 374.00 <.0300 15.92 96.64 <0800 22.02 70.72 
FC3MREP:4-4.5 <0800 303.20 <.0300 15.84 100.08 <0800 18.42 70.60 
FC3MRER4.5-5 <0800 318.00 <0300 13.12 123.20 <0800 17.30 65.46 
FC3MREP:5-5.6 <0800 318.80 <0300 14.32 127.88 <0800 18.78 63.40 
FC3MRER5.&  ̂ <0800 373.40 <0300 17.04 113.28 <0800 20.32 67.28 
FC3MREP:6-6.5 <0800 335.00 <0300 19.04 110.90 <0800 19.66 61.02 
FC3MRER6.5-7 <0800 279.80 <.0300 18.44 119.08 <0800 16.94 56.48 
FC3MREP 7-7.5 <0800 109.28 <0300 21.50 106.22 <0800 15.52 48.96 
FC3MREP 7.5-8 <0800 108.20 <-0300 23.72 105.98 <0800 15.30 45.98 
FC3MREP 8 .̂5 <0800 88.20 <0300 26.28 117.06 <0800 14.08 46.10 
FC3MREP 8.5-9 <0800 97 18 <.0300 26.76 110.62 <0800 13.20 44.58 
FC3MREP 9-9.5 <0800 136.78 <.0300 26.68 106.72 <0800 14.56 45.34 
FC3MREP 9.5-10 <0800 99.62 <0300 29.24 119.24 <0800 15.46 44.88 
FC3MREP 10-10.5 <0800 90.42 <0300 28.58 109.98 <0800 14.32 40.52 
FC3MREP 10.5-11 <0800 100.86 <0300 30.74 118.44 <0800 15.30 45.34 
FC3MREP 11-11.5 <0800 111.06 <.0300 30.30 120.06 <0800 14.64 45.54 
FC3MREP 11.5-12 <0800 107.84 <.0300 30.24 108.32 <0800 14.32 45.42 
FC3MREP 12-12.5 <0800 98.80 <0300 31.66 107.08 <0800 14.56 44.32 
FC3MREP 12.5-13 <0800 115.28 <.0300 30.70 118.50 <0800 14.94 42.90 
FC3MREP 13-13.5 <0800 116.58 <0300 31.04 117.00 <.0600 15.18 43.24 
FC3MREP 13.5-14 <0800 104.54 <.0300 31.02 114.54 <0800 13.90 44.00 
FC3MREP 14-14.5 <0800 91.46 <0300 31.52 106.90 <0800 12.94 42.40 
Appendix 6: Total Carbon, cores 4G and 1M 
Sample Carbon Sample Carb 
4G wt% 1M wt% 
Depth in cm to Depth in cm 
bottom of sample 
1 1.53 0.5 2.09 
2 1.32 1 1.49 
3 1.09 1.5 1.36 
4 1.17 2 1.39 
5 1.45 2.5 1.45 
6 1.63 3 1.55 
7 1.71 3.5 1.81 
8 1.83 4 1.89 
9 1.89 4.5 2.02 
10 1.82 5 2.07 
11 2.11 5.5 2.16 
12 2.07 6 2.09 
13 2.04 6.5 2.04 
14 1.84 7 2.00 
15 1.86 7.5 1.95 
16 1.57 8 1.91 
17 1.49 8.5 1.71 
18 1.50 9 1.66 
19 1.38 9.5 1.84 
20 1.61 10 1.92 
21 1.59 11 1.93 
22 1.53 12 2.06 
23 1.41 13 2.14 
24 1.45 14 2.21 
25 1.54 15 2.28 
26 1.55 16 2.18 
27 1.60 17 2.09 
28 1.55 18 2.18 












Appendix 7: Inorganic Carbon for cores 4G and 1M 
Depth to Depth to 
bottom of sample WEIGHT microg. C %C bottom sample WEIGHT microg. C %C 
4G, 0-1 0.3000 542.6 0.18 1M, 0-0.5 0.299 750 0.25 
4G, 1-2 0.3000 641.6 0.21 IM, 0.5-1 0.325 1451.3 0.44 
4G, 2-3 0.3002 1251.7 0.42 1M, 1-1.5 0.310 1807.5 0.58 
4G; 3-4 0.3000 1023.7 0.34 1M,1.5-2 0.312 2020.1 0.65 
4G, 4-5 0.2999 1532.8 0.51 IM, 2-2.5 0.316 2128 0.67 
4G, 5-6 0.2997 2438.3 0.81 IM, 2.5-3 0.308 2384.8 0.77 
4G, 6-7 0.2997 2815.5 0.94 IM, 3-3.5 0.316 2652 0.84 
4G, 7-8 0.2997 3373.8 1.13 1M, 3.5-4 0.326 2968.4 0.91 
4G, 8-9 0.2996 3543.8 1.18 IM, 4-4.5 0,320 3718.6 1.16 
4G, 9-10 0.2998 3532.6 1.18 IM. 4.5-5 0.322 3996.6 1.24 
4G, 10-11 0.3105 4337.6 1.4 1M, 5-5.5 0.298 4403.1 1.37 
4G, 11-12 0.3057 4349.5 1.35 1M, 5.5-6 0.347 3458 1 
4G. 12-13 0.3221 4198.2 1.3 1M. 6-6.5 0.305 3758.5 1.23 
4G. 13-14 0.3128 3856.4 1.23 IM, 6.5-7 0.312 3577.5 1.15 
4G. 14-15 0.3181 2882.9 0.9 1M, 7-7.5 0.319 3716.5 1.16 
4G, 15-16 0.3021 2269.2 0.75 1M, 7.5-8 0.325 3693.1 1.13 
4G, 16-17 0.2966 1883 0.63 IM, 8-8.5 0.298 2707.6 0.91 
4G, 17-18 0.2962 1952 0.66 IM, 8.5-9 0.299 2587.6 0.87 
4G, 18-19 0.3273 2328.7 0.71 IM, 9-9.5 0.299 3278.9 1.09 
4G, 19-20 0.3101 2863.5 0.92 IM, 9.5-10 0.298 3598.5 1.21 
4G. 20-21 0.3222 3080.6 0.96 1M, 10-11 0.295 3682 1.25 
4G, 21-22 0.3031 1000.2 0.33 IM, 11-12 0.310 4427.9 1.43 
4G. 22-23 0.3214 1860.7 0.58 1M, 12-13 0.311 4732.8 1.52 
4G, 23-24 0.3171 2388.4 0.75 IM, 13-14 0.343 5581.1 1.6 
4G. 24-25 0.3288 2830.7 0.86 IM, 14-15 0.354 5735.8 1.62 
4G, 25-26 0.2944 2518.2 0.86 1M, 15-16 0.282 4601.5 1.63 
4G. 26-27 0.0600 573.9 0.96 IM, 16-17 0.355 4728.9 1.33 
4G, 27-28 0.3232 2925.3 0.91 IM, 17-18 0.355 5084.1 1.43 
4G, 28-29 0.3367 1228.1 0.36 IM, 18-19 0.345 5487.8 1.59 
4G. 29-30 0.3016 2280.2 0.76 
135 
Appendix 8: Organic carbon in 4G and 1M 
% Organic carbon obtained from subtracting % inorganic carbon from % total carbon 
4G % totale % inorg. C % org. C 1M % total C % inorg.C % org.C 
Depth in cm to Depth in cm to 
bottom of sample bottom of sample 
1 1.53 0.18 1.35 0.5 2.09 0.25 1.84 
2 1.32 0.21 1.11 1 1.49 0.44 1.05 
3 1.09 0.42 0.67 1.5 1.36 0.58 0.78 
4 1.17 0.34 0.83 2 1.39 0.65 0.74 
5 1.45 0.51 0.94 2.5 1.45 0.67 0.78 
6 1.63 0.81 0.82 3 1.55 0.77 0.78 
7 1.71 0.94 0.77 3.5 1.81 0.84 0.97 
8 1.83 1.13 0.70 4 1.89 0.91 0.98 
9 1.89 1.18 0.71 4.5 2.02 1.16 0.86 
10 1.82 1 18 0.64 5 2.07 1.24 0.83 
11 2.11 1.4 0.71 5.5 2.16 1.37 0.79 
12 2.07 1.35 0.72 6 2.09 1 1.09 
13 2.04 1.3 0.74 6.5 2.04 1.23 0.81 
14 1.84 1.23 0.61 7 2.00 1.15 0.85 
15 1.86 0.9 0.96 7.5 1.95 1.16 0.79 
16 1.57 0.75 0.82 8 1.91 1.13 0.78 
17 1.49 0.63 0.86 8.5 1.71 0.91 0.80 
18 1.50 0.66 0.84 9 1.66 0.87 0.79 
19 1.38 0.71 0.67 9.5 1.84 1.09 0.75 
20 1.61 0.92 0.69 10 1.92 1.21 0.71 
21 1.59 0.96 0.63 11 1.93 1.25 0.68 
22 1.53 0.33 1.20 12 2.06 1.43 0.63 
23 1.41 0.58 0.83 13 2.14 1.52 0.62 
24 1.45 0.75 0.70 14 2.21 1.6 0.61 
25 1.54 0.86 0.68 15 2.28 1.62 0.66 
26 1.55 0.86 0.69 16 2.18 1.63 0.55 
27 1.60 0.96 0.64 17 2.09 1.33 0.76 
28 1.55 0.91 0.64 18 2.18 1.43 0.75 
29 1.40 0.36 1.04 19 2.25 1.59 0.66 
30 1.44 0.76 0.68 
Appendix 9a: Grain size data, 8G, aiaiyzed 3/15/02 
Sample depth <2.000 pm 2.00-7.80|jm 7.80-15.60Hm 15.60-31.00  ̂ 31.0a62.50Mm 
80,0-0.5 1.04 32.64 30.19 22.63 9.80 
80,00.5 1.04 32.76 30.13 22.47 9.70 
80,00.5 0.59 30.19 32.70 24.23 9.37 
8G, 0.5-1 0.73 33.20 33.21 22.76 7.99 
8G, 0.5-1 1.06 33.19 30.58 22.43 9.40 
80, 0.5-1 1.06 33.31 30.72 22.49 9.47 
8G, 1-1.5 0.88 33.70 32.77 22.42 7.83 
80.1-1.5 1.44 35.99 30.14 20.99 8.36 
8G. 1-1.5 1.45 36.12 30.15 20.89 8.28 
8g, 1.5-2 0.75 33.25 32.93 22.75 8.11 
8g, 1.5-2 0.77 33.54 32.69 22.19 7.80 
8g, 1.5-2 0.76 33.62 33.02 22.45 7.87 
8g. 2-2.5 0.79 30.82 30.96 24.14 10.40 
8g, 2-2.5 1.37 33.83 28.80 22.16 10.51 
8g, 2-2.5 0.95 33.57 30.92 22.74 9.29 
8g, 2.5-3.5 0.90 30.96 30.54 24.46 10.77 
8g, 2.5-3.5 1.32 31.83 28.55 23.58 11.71 
8g, 2.5-3.5 0.91 31.14 30.53 24.42 10.68 
8g. 3.5-4.5 0.85 33.52 32.65 23.04 8.31 
8g, 3.5-4.5 0.86 33.79 32.66 22.95 8.22 
8g, 3.5-4.5 0.86 33.86 32.76 22.95 8.14 
8g, 4.5-5.5 1.04 37.03 32.69 20.92 6.72 
8g, 4.5-5.5 1.71 39.45 30.16 19.61 7.32 
8g, 4.5-5.5 1.04 37.24 32-85 20.89 6.82 
8g, 5.S6.5 0.97 35.77 32.78 21.54 7.23 
8g, 5.5 .̂5 0.98 35.96 32.83 21.46 7.06 
8g. 5.56 5 0.99 36.09 32.85 21.40 7.11 
8g, 6.5-7.5 1.01 34.85 32.87 2211 7.35 
8g, 6.5-7.5 1.02 35.01 32.89 22.02 7.13 
8g. 6.5-7.5 1.03 35.15 32.96 2201 7.17 
8g, 75-8.5 204 46.71 29.15 15.62 4.88 
8g, 7.5 .̂5 3.01 47.54 26.90 15.02 5.56 
8g, 75 .̂5 3.03 47.74 26.95 15.01 5.58 
8g. 7.5-8.5 dip 3.28 48.11 26.60 14.80 5.54 
8g, 7.5-8.5 dip 3.30 48.30 26.61 14.69 5.52 
8g, 7.5-8.5 dtp 3.33 48.45 26.60 14.70 5.38 
8g, 8.5-9.5 1.65 40.39 30.58 18.53 6.47 
8g. 8.5-9.5 1.65 40.50 30.73 18.62 6.45 
8g, 8.5-9.5 1.65 40.46 30.61 18.54 6.46 
8g, 9.5-10.5 0.86 35.29 33.43 21.07 6.29 
8g. 9.5-10.5 1.23 35.36 31.21 21.33 7.71 
8g. 9.5-10.5 0.86 35.76 33.91 21.36 6.36 
2.50-125.00Mm 125.00-250.00Mm >250.000 d (0.1) d (0.2) d(0.5) d (0.8) d (0.9) 
287 0.74 0.10 3.75 5.39 11.36 24.25 36.88 
277 0.98 0.16 3.74 5.37 11.33 24.29 37.16 
2.28 0.62 0.03 4.18 5.91 11.77 23.55 34.55 
1.72 0.37 0.02 3.94 5.53 10.91 21.55 31.15 
262 0.71 0.00 3.73 5.34 11.15 23.55 35.52 
262 0.33 0.00 3.73 5.34 11.10 23.32 34.91 
1-70 0.26 0.45 3.84 5.42 10.81 21.54 31.38 
233 0.75 0.00 3.46 4.94 10.39 22.10 33.46 
2.33 0.77 0.00 3.45 4.92 10.35 22.02 33.37 
1.79 0.42 0.00 3.93 5.51 10.92 21.71 31.49 
1.96 0.49 0.56 3.90 5.47 10.87 21.83 32.32 
1.83 0.45 0.00 3.90 5.47 10.82 21.48 31.23 
2.37 0.52 0.00 3.99 5.71 11.82 24.48 35.93 
295 0.37 0.00 3.54 5.11 11.14 24.57 37.23 
1.97 0.57 0.00 3.76 5.34 11.04 2298 33.79 
218 0.21 0.00 3.91 5.64 11.84 24.52 35.49 
287 0.14 0.00 3.64 5-33 11.80 25.74 38.07 
213 0.20 0.00 3.89 5.61 11.79 24.39 35.27 
1.54 0.09 0.00 3.86 5.44 10.88 21.61 30.92 
1.40 0.12 0.00 3.84 5.41 10.81 21.46 30.63 
1.36 0.07 0.00 3.84 5.40 10.78 21.34 30.38 
1.18 0.43 0.00 3.62 5.05 10.00 19.83 2846 
1.66 0.10 0.00 3.26 4.59 9.50 19.95 29.51 
1.11 0.05 0.00 3.62 5.04 9.94 19.62 28.00 
1.43 0.28 0.00 3.71 5.19 10.30 20.42 29.40 
1.40 0.32 0.00 3.70 5.17 10.25 20.28 29.14 
1.37 0.19 0.00 3.69 5.16 10.21 20.20 29.00 
1.49 0.33 0.00 3.73 5.26 10.51 20.74 29.76 
1.40 0.54 0.00 3.72 5.25 10.46 20.64 29.60 
1.41 0.27 0.00 3.71 5.23 10.42 20.51 29.30 
1.01 0.58 0.00 3.01 4.08 801 16.64 24.81 
1.55 0.44 0.00 278 378 7.70 16.99 26.36 
1.47 0.23 0.00 277 3.77 7.67 16.82 25.94 
1.55 0.13 0.00 273 3.71 7.56 16.69 25.80 
1.47 0.13 0.00 272 3.70 7.52 16.57 25.60 
1.41 0.14 0.00 271 3.69 7.49 16.47 25.33 
1.77 0.61 0.00 3.28 4.57 9.27 19.29 28.98 
1.78 0.28 0.00 3.28 4.57 9.24 19.10 28.45 
1.86 0.31 0.10 3.27 4.57 9.25 1921 2879 
1.31 0.27 1.48 3.79 5.29 10.36 20.38 29.90 
201 0.93 0.23 3.59 5.10 10.49 21.69 32.49 
1.28 0.44 0.04 3.77 5.26 10.23 19.75 28.12 
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Appendix 9b: Grain size data, core FC 1, analyzed 3/7/D2 
Sample depth <2.000 pm 2.00.7.80pm 7.80.15.60pm 15.60-31.00f*n 31.0062.50pm 
FC 1. 00.5 074 31.98 30.90 20.67 7.66 
FC 1.0.0.5 0.71 30.57 29.33 19.43 7.16 
FC 1. 0-0.5 073 31.29 30.00 19.79 7.26 
FC1. 0.5-1 1.27 35.04 28.90 18.99 7.68 
FC1, 0.5-1 1.29 35.43 29.18 18.86 7.57 
FC1, 05-1 078 34.22 32.19 20.10 7.19 
FC1,1-1.5 1.85 4217 29.98 16.72 5.69 
FC1,1-1.5 1.86 4213 29.89 16.62 5.65 
FC1,1-1.5 1.87 42.42 29.99 16.58 5.57 
FC1.1.5-2 1.70 41.27 29.84 17.02 6.41 
FC1.1.5-2 1.66 40.38 29.05 16.49 6.25 
FC1.1.5-2 1.71 41.33 29.66 16.84 6.40 
FC1,2-2.5 1.67 39.06 28.61 17.67 7.69 
FCI, 2-2.5 1.66 38.77 28.34 17.45 7.73 
FC1,2-2.5 1.69 39.24 28.56 17.55 7.57 
FCI, 2.5-3 072 29.34 30.39 23.83 11.35 
FCI, 25-3 071 29.00 29.89 23.66 11.57 
FCI, 2.5-3 1.24 32.04 28.07 21.90 11.26 
FCI, 3-3.5 1.04 27.38 27.33 24.70 13.81 
FCI, 33.5 1.05 27.42 27.36 24.57 13.68 
FCI, 33.5 1.05 27.34 27.20 24.43 13.70 
FCI, 3.54 081 2419 26.27 25.69 1572 
FCI, 3.54 083 24.68 26.80 26.09 1585 
FCI. 3.54 0.82 24.28 26.24 2556 1563 
FCI, 4-4.5 059 24.83 30.34 27.74 13.00 
FCI, 44.5 092 26.22 28.18 26.01 13.87 
FCI, 4 .̂5 0.60 2504 30.43 27.57 1297 
FCI, 4.5-5 084 25.25 26.97 2551 14.83 
FC1. 4.5-5 086 25.48 27.18 25.65 1474 
FCI, 4.6-5 086 25.50 27.11 25.64 14.83 
FCI, 55.5 091 25.00 25.57 23.84 1511 
FCI, 55.5 092 25.20 25.67 23.89 1516 
FCI, 555 092 25.25 25.64 23.85 1524 
FCI, 5.56 090 26.83 27.88 24.95 13.93 
FC1, 5.56 0.49 23.65 29.47 27.00 1402 
FCI, 5.56 0.49 23.76 29.47 26.93 1412 
FCI, 6-6.5 098 26.51 27.57 25.05 1414 
FCI, 56.5 0.65 2553 29.90 26.69 13.35 
FC1,66.5 099 26.69 27.71 2517 1400 
fc1,6.57 050 22.91 28.22 26.64 1509 
fcl, 6.5-7 089 25.66 26.32 24.02 1432 
fcl, 6.57 090 26.04 26.69 24.45 1463 
fcl, 7-7.5 098 24.81 23.05 21.80 1536 
fcl, 7-7.5 1.01 25.51 23.59 2239 1599 
fcl, 7-7.5 1.03 2597 23.92 22.68 16.03 
FCI, 7.58 0.94 24.72 25.13 24.97 16.32 
FCI. 7.58 093 24.39 2468 24.44 16.10 
FC1. 7.58 092 24.18 2444 24.27 16.03 
FC1. &8.5 1.19 27.16 26.70 25.11 1436 
FCI. 86.5 120 27.33 26.87 25.22 14.34 
FCI. 56.5 1.21 27.51 26.96 2537 1436 
FCI. 8.5-9 1.20 26.77 26.69 26.37 15.22 
FCI. 8.59 1.18 26.57 26.37 2596 1511 
FCI, 8.59 1.19 26.58 26.45 26.10 1507 
FC 1, 9-9.5 1.13 26.09 26.44 26.56 15.50 
FC 1, 9-9.5 1.14 26.14 26.50 26.58 15.40 
FC 1, 9-9.5 1.14 26.10 26.34 26.43 15.46 
FCI. 9.5-10 1.32 28.51 27.89 26.17 13.58 
FC1,9.5-10 1.32 28.46 27.85 26.06 13.55 
FC1. 9.5-10 1.33 28.63 27.94 26.13 13.45 
FCI, 10-10.5 1.29 28.54 28.22 26.05 13.31 
FC1,10-10.5 088 27.38 30.31 27.48 1216 
FCI, 10-10.5 0.88 27.35 30.28 27.44 1218 
FC1,10.5-11 087 28.22 31.13 27.06 11.20 
FCI, 10.5-11 0.87 28.25 31.14 26.95 11.20 
FCI, 105-11 0.87 28.30 31.08 27.02 11.27 
FCI. 11-11.5 0.89 27.76 30.62 27.15 11.77 
FCI. 11-11.5 0.89 27.77 30.55 27.13 11.92 
FCI, 11-11.5 090 27.97 30.69 27.13 11.72 
FCI, 11.5-12 1.38 28.20 27.72 25.97 13.70 
FC1,11.5-12 1.38 28.17 27.60 25.89 13.91 
FCI, 11.512 1.38 28.24 27.64 2598 13.85 
FCI, 12-125 1.42 3023 28.80 25.05 11.86 
FCI. 12-125 1.43 30.42 28.89 2501 11.73 
FC1,12-12.5 1.43 30.54 29.04 25.08 11.69 
FCI, 125-13 1.43 28.76 27.39 25.38 13.84 
FCI, 125-13 1.44 28.89 27.49 25.44 13.72 
FCI, 125-13 1.44 28.87 27.46 2537 13.76 
FCI, 13-13.5 0.76 26.50 29.84 27.39 13.11 
FCI, 13-13.5 0.77 26.47 29.69 27.44 13.15 
FCI, 13-13.5 0.77 26.53 29.70 27.45 13.09 
FCI, 13.5-14 064 22.54 26.96 28.79 16.78 
FCI. 13.514 064 22.75 27.10 29.00 16.94 
FCI, 13.5-14 065 22.75 26.98 28.91 16.78 
FCI, 14-14.5 0.64 21.80 26.17 29.14 17.72 
FCI, 14-14.5 0.64 21.68 25.84 28-97 17.55 
FCI, 14-14.5 0.64 21.92 25.87 28.78 17-69 
FCI, 14.5-15 1.09 24.93 2521 26.18 17.19 
FC1,14.515 073 23.55 26.82 28.09 16.82 
FCI, 14.515 0.73 23.55 26.71 27.90 16.86 
FCI, 1515.5 1.00 23.13 24.60 26.96 17.83 
FCI, 1515.5 066 21-60 26.06 29.24 17.94 
FCI, 15-15.5 1.01 23.29 24.70 27.01 17.82 
125.00.250.00jjm >250.000 pm d(0.1) d (0.2) d(0.5) d (0.8) d (0.9) 
4.33 1.93 1.79 393 560 11.46 25.38 48.65 
4.43 2.79 557 4.01 576 1208 30.91 94.94 
4.34 210 450 3.97 5.67 11.77 28.13 71.70 
4.19 3.61 033 3.56 507 1075 2525 48.89 
4.45 218 1.05 3.54 503 1061 24.56 46.88 
3.50 1.96 0.06 3.88 5.41 10.71 22.45 37.25 
219 1.23 017 3.17 4.40 8.87 18.73 29.50 
2.25 1.10 051 3.17 440 8.88 18.83 29.93 
219 1.30 008 3.16 438 8.82 18.58 29.21 
2.63 1.07 007 3.24 450 9.09 19.50 31.39 
2.49 1.30 238 3.26 4.55 9.31 20.97 37.76 
274 1.15 017 3.23 4.49 9.08 19.61 32.00 
3.35 1.83 013 3.29 462 9.65 22.13 38.07 
3.51 1.87 067 3.30 4.64 9.74 2276 40.76 
3.42 1.85 013 3.28 4.60 9.61 2205 38.16 
3.62 0.75 OOO 413 593 1233 26.48 40.65 
3.77 1.41 OOO 4.15 597 1252 27.44 4289 
3.78 1.51 0.21 3.67 535 11.78 27.27 43.69 
443 1.26 005 400 6.00 13.57 30.52 46.73 
447 1.25 021 400 599 13.55 30.58 47.17 
4.47 1.17 0.64 4.00 6.00 13.61 30.98 4821 
527 1.18 088 436 6.62 1513 34.32 52.76 
530 045 OOO 431 6.53 1476 32.65 48.63 
527 1.23 099 434 6.60 1510 34.42 53.18 
282 0.67 OOO 454 6.65 13.81 27.80 39.90 
3.90 087 0.05 417 626 13.79 29.68 44.14 
284 048 008 4.52 6.62 13.72 27.67 39.78 
4.94 1.57 010 4.26 6.42 1449 32.54 49.94 
473 1.37 OOO 424 6.38 14.34 31.88 48.41 
467 1.34 006 4.23 6.38 14.36 31.94 48.41 
6.11 1.85 1-61 4.23 6.42 1502 36.87 60.73 
6.18 1.56 1.44 4.21 6.38 14.90 36.35 59.17 
6.30 1.77 1.04 4.20 6.37 1489 36.36 58.98 
4.53 0.76 022 414 6.16 13.65 30.40 46.38 
4.03 064 0.71 4.72 6.90 1441 30.39 45.65 
4.17 057 050 4.71 6-88 14.38 30.35 45.51 
4.49 083 0.44 411 6.18 13.82 30.89 47.17 
3.38 050 OOO 4.44 6.51 13.66 28.34 41.46 
4.41 1.04 OOO 4.10 6.15 13.72 30.42 46.13 
451 074 1.39 4.76 7.03 1503 32.83 50.14 
516 1.48 215 4.20 6.33 14.51 34.79 57.28 
5.25 1.53 051 4.17 6.26 1426 33.19 52.18 
6.79 3.16 4.06 4.14 637 16.14 4527 85.73 
6.77 3.14 1.59 4.08 6.24 1555 41.10 69.11 
6.68 3.09 0.61 4.04 6.16 1521 3922 64.05 
584 1.76 0.32 420 6.44 1529 35.73 55.02 
574 1.82 1.91 4.23 6.50 15.60 37.62 60.32 
5.50 215 252 4.25 6.54 1579 38.55 63.20 
3.87 080 082 3.93 596 13.78 30.83 46.̂ 6 
3.88 055 060 3.91 5.94 13.68 30.37 45.30 
3.77 059 023 3.90 590 13.59 29.95 44.21 
3.62 014 OOO 3.94 6.01 13.95 30.04 43.11 
3.74 061 0.45 3.96 6.04 14.11 30.92 45.27 
3.70 0.60 031 3.95 6.04 14.08 30.70 44.75 
3.62 054 014 4.01 6.14 14.28 30.80 44.37 
3.56 0.62 0.07 4.01 6.13 1425 30.67 44.18 
3.69 0.63 0-22 4.00 6.13 14.31 31.00 44.89 
251 002 OOO 3.80 573 13.02 27.46 38.98 
272 0.03 OOO 3.80 574 13.04 27.60 39.38 
250 0.02 OOO 3.79 571 1297 27.33 38.81 
2.58 0.02 OOO 3.82 575 1294 27.24 38.85 
1.79 0.01 OOO 4.14 6.12 1299 25.81 35.93 
1.86 0.01 OOO 414 6.12 13.00 25.87 36.07 
1.51 0.01 OOO 4.11 6.02 1258 24.76 34.39 
1.58 0.01 OOO 4.11 6.02 1257 2478 34.52 
1.46 0.00 OOO 4.10 6-01 1256 24.77 34.41 
1.60 0.20 003 412 6.07 1280 25.45 35.52 
1.73 001 OOO 4.12 6.07 1281 25.50 35.61 
1.58 OOO 0.00 410 6.04 1273 25.24 35.12 
292 Oil OOO 3.80 576 13.14 27.95 40.10 
3.02 003 OOO 3.80 577 13.17 28.14 40.43 
289 002 000 3.80 575 13.14 27.99 40.08 
2.23 037 005 3.70 551 1225 2585 3725 
213 002 038 3.69 5.48 1217 25-63 36.88 
213 010 OOO 3.68 5.47 1211 25.37 36-31 
3.17 004 0.00 3.74 5.66 13.00 28.17 40.74 
299 003 OOO 3.73 564 1294 27.91 4023 
3.07 003 OOO 3.73 5.64 1295 28.00 40.45 
233 007 0.00 427 6.29 13.37 27.02 38.07 
220 019 010 4.26 6.29 13.41 27.14 3822 
207 037 003 4.26 6.28 13.39 27.08 38.09 
3.83 0.44 0.02 4.62 7.02 1555 31.96 45.16 
3.48 008 OOO 460 6.97 1543 31.44 43.85 
3.53 040 OOO 4.59 6.97 15.47 31.63 44.35 
3.79 035 0.40 468 7.18 16.10 33.00 46.30 
3.72 1.12 0.48 4.68 720 1628 33.59 47.68 
407 085 018 4.65 7.14 16.18 33.52 47.47 
509 032 OOO 410 6.34 1513 33.57 48.68 
3.88 011 OOO 445 6.77 15.21 31.74 44.83 
408 017 OOO 445 6.77 15.24 32.01 45.42 
483 084 082 4.29 6.73 16.10 3526 51.34 
3.93 0.58 OOO 4.69 7.22 1622 33.17 46.41 
475 1.15 0.28 4.27 6.69 15.99 34.90 50.55 
Appendix 9c: Grain size data, core 1M, analyzed 3/15/02, 3/28/02, and 4/2/02 
Sample depth <2.000 pm 2.00-7.80pm 7.80-15.60pm 15.60-31.00pm 31.00 .̂50pm 62.50-125.00pm 125.00-250.00pm 
1
 
1 d(O.l) d(0.2) d(0.5) d(0.8) d(0.9) 
m 0-0.5 1.02 32.31 31.19 22.48 8.39 2.92 1.38 0.30 3.79 5.46 11.32 23.58 36.53 
1M, 0-0.5 1.03 32.37 31.13 22.32 8.17 2.52 1.06 1.41 3.79 5.46 11.31 23.66 37.04 
1 M. 0-0.5 0.88 30.48 31.44 23.62 9.07 3.15 1.28 0.08 3.98 5.74 11.82 24.37 37.33 
1m,0.5-1 1.10 39.45 32.50 18.29 5.25 1.69 1.72 0.00 3.52 4.85 9.46 18.91 28.47 
1m,0.5-1 0.95 37.38 32.96 19.20 5.92 2.18 1.42 0.00 3.67 5.08 9.89 19.77 30.07 
1m,0.5-1 1.56 39.27 30.05 18.17 6.55 2.77 1.63 0.00 3.32 4.66 9.55 20.54 33.04 
1m, 1-1.5 1.76 43.00 30.01 15.86 5.52 2.63 0.97 0.25 3.19 4.39 8.72 18.36 29.57 
1m, 1-1.5 1.78 43.31 30.02 15.78 5.53 2.50 0.82 0.26 3.18 4.37 8.65 18.17 29.03 
1m, 1-1.5 1.77 43.24 30.01 15.86 5.59 2.67 0.87 0.00 3.18 4.38 8.67 1822 29.08 
1m, 1.5-2 1.41 45.45 31.79 14.70 3.94 1.46 1.27 0.00 3.27 4.41 8.29 16.23 24.25 
1m, 1.5-2 1.42 45.72 31.96 14.74 3.89 1.31 0.97 0.00 3.26 4.40 8.24 16.01 23.58 
1m, 1.5-2 1.45 46.19 32.07 14.71 3.82 1.18 0.59 0.00 3.24 4.37 8.16 15.73 22.84 
1m, 2-2.5 1.25 42.74 31.80 16.24 4.93 1.51 1.53 0.00 3.38 4.60 8.79 17.65 26.94 
1m, 2-2.5 1.26 42.97 31.76 16.06 4.75 1.59 1.61 0.00 3.37 4.58 8.75 17.55 26.85 
1m, 2-2.5 1.27 43.14 31.73 15.96 4.88 1.68 1.33 0.00 3.36 4.57 8.72 17.48 26.74 
1m, 2.5-3 1.59 38.49 29.07 18.42 7.80 2.72 1.03 0.87 3.33 4.69 9.79 21.94 3621 
1m, 2.5-3 1.61 38.83 29.16 18.51 7.71 2.71 1.40 0.07 3.31 4.65 9.70 21.55 34.87 
1m, 2.5-3 0.99 37.11 31.84 19.60 7.11 2.15 1.19 0.00 3.65 5.06 10.02 20.71 31.84 
1m, 3-3.5 1.26 33.07 28.80 21.80 10.80 3.51 0.71 0.04 3.63 5.25 11.36 25.55 39.97 
1m, 3-3.5 1.25 32.79 28.32 21.26 10.92 3.89 0.65 0.92 3.65 5.27 11.50 26.71 43.47 
1m, 3-3.5 1.27 33.11 28.54 21.33 10.80 3.91 0.69 0.36 3.63 5.24 11.37 26.09 41.91 
1m, 3.5-4 0.65 28.18 30.86 25.32 11.43 2.88 0.68 0.00 4.23 6.11 12.64 26.11 38.54 
1m, 3.5-4 0.65 28.26 30.81 25.26 11.40 2.87 0.76 0.00 4.22 6.10 12.62 26.14 38.64 
1m, 3.5-4 0.66 28.44 30.86 25.10 11.21 2.83 0.92 0.00 4.21 6.07 12.56 26.03 38.62 
1m, 4-4.5 0.51 24.25 30.18 27.83 13.61 3.09 0.51 0.00 4.63 6.78 14.04 28.43 40.90 
1m, 4-4.5 0.52 24.40 30.31 27.97 13.45 2.90 0.45 0.00 4.62 6.75 13.97 28.10 40.16 
1m, 4-4.5 0.52 24.57 30.45 27.79 13.33 2.96 0.38 0.00 4.60 6.73 13.88 27.95 40.08 
1m,0.5-1 1.10 39.45 32.50 18.29 5.25 1.69 1.72 0.00 3.52 4.85 9.46 18.91 28.47 
4.5-5 0.52 24.68 30.34 27.59 13.43 3.02 0.43 0.00 4.60 6.71 13.87 28.12 40.45 
4.5-5 0.52 24.66 30.13 27.49 13.47 3.12 0.61 0.00 4.59 6.71 13.92 28.39 41.03 
4.5-5 0.52 24.89 30.31 27.56 13.31 2.88 0.52 0.00 4.57 6.67 13.81 27.98 40.16 
1m,4.5-5dif> 0.50 24.90 30.65 27.60 13.13 2.84 0.38 0.00 4.59 6.68 13.73 27.66 39.64 
1m, 4.5-5dup 0.50 24.93 30.60 27.48 13.19 3.09 0.21 0.00 4.59 6.67 13.73 27.76 39.95 
1m, 4.5-5dup 0.50 25.15 30.71 27.60 13.18 2.78 0.09 0.00 4.57 6.63 13.64 27.41 39.08 
1m, 0.5-1 dup 0.88 35.23 33.57 20.94 6.22 1.76 0.71 0.69 3.79 5.29 10.36 20.31 29.92 
1m, 0.5-1 dup 1.26 35.19 31.06 20.87 7.42 2.41 1.21 0.59 3.58 5.10 10.53 22.02 34.08 
1m, 0.5-1dup 1.26 35.08 30.84 20.67 7.45 2.71 1.32 0.67 3.58 5.11 10.58 22.34 35.30 
1M, 5-5,5 0.60 25.06 30.66 27.31 12.72 2.86 0.31 0.47 4.52 6.62 13.65 27.60 40.03 
1M, 5-5.5 0.93 26.56 28.49 25.75 13.60 3.79 0.66 0.22 4.15 6.21 13.59 29.26 43.62 
1M, 5-5.5 0.94 26.79 28.67 25.86 13.54 3.72 0.48 0.00 4.13 6.17 13.47 28.77 42.49 
1M, 5.5-6 0.95 26.80 28.24 25.32 13.83 4.26 0.61 0.00 4.12 6.16 13.56 29.66 44.58 
1M, 5.5-6 0.62 25.53 30.37 26.67 12.90 3.16 0.29 0.46 4.46 6.53 13.55 27.92 40.98 
1M, 5.5-6 0.96 26.81 28.12 25.17 13.68 4.18 0.84 0.24 4.11 6.15 13.59 29.90 45.34 
1M, &6.5 0.93 26.47 27.74 25.03 14.03 4.61 1.14 0.05 4.14 621 13.80 30.82 47.18 
1M, 6 .̂5 0.94 26.63 27.83 25.00 14.04 4.64 0.88 0.05 4.13 6.18 13.72 30.58 46.63 
1M, 6 .̂5 0.94 26.74 27.83 24.96 13.98 4.53 1.02 0.00 4.12 6.16 13.68 30.50 46.49 
1M, 6-6.5 DUP 0.94 26.40 27.61 25.03 14.27 4.70 0.77 0.28 4.14 6.21 13.86 31.03 47.36 
1M, 6-6.5 DUP 0.95 26.64 27.76 25.01 14.14 4.61 0.88 0.00 4.12 6.17 13.73 30.61 46.53 
1M, 6-6.5 DUP 0.95 26.65 27.69 24.96 14.21 4.62 0.72 0.21 4.12 6.17 13.75 30.74 46.77 
1M, 6.5-7 1.00 27.10 26.95 23.94 14.02 5.12 1.61 0.27 4.04 6.06 13.76 32.17 50.87 
1M, 6.5-7 1.01 27.33 27.06 23.90 13.95 5.07 1.60 0.08 4.03 6.03 13.65 31.80 50.09 
1M, 6.5-7 0.67 26.53 29.27 25.32 13.35 3.98 0.88 0.00 4.32 6.32 13.46 29.15 44.00 
1M, 7-7.5 1.14 29.03 26.98 22.80 13.16 4.88 1.32 0.67 3.85 5.72 13.02 31.05 50.02 
1M, 7-7.5 1.14 28.88 26.74 22.58 13.13 4.90 1.67 0.96 3.86 5.74 13.12 31.81 52.15 
1M, 7-7.5 0.79 28.70 29.24 23.99 12.33 3.80 1.14 0.00 4.09 5.95 12.73 28.08 43.19 
1M, 7.5-8 1.31 30.94 27.05 22.23 12.74 4.55 1.18 0.00 3.67 5.42 12.31 2924 4626 
IM, 7.5-8 1.31 30.85 28.89 22.03 12.66 4.50 1.07 0.69 3.68 5.43 1Z36 29.72 47.71 
1M, 7.5-8 1.33 31.11 27.05 22.15 12.68 4.60 1.02 0.06 3.66 5.39 12.25 29.10 46.10 
IM, 8-8.5 1.06 27.00 25.62 23.45 14.80 5.30 1.54 1.23 3.98 6.01 14.17 34.41 54.92 
IM, 8-8.5 1.07 27.28 25.82 23.52 14.79 5.64 1.76 0.11 3.96 5.97 14.00 33.70 53.16 
IM, 8-8.5 1.08 27.42 25.90 23.61 14.81 5.48 1.66 0.05 3.95 5.94 13.92 33.30 52.11 
1m, 8.5-9 1.14 28.25 26.63 23.80 13.97 4.56 1.21 0.44 3.88 5.82 13.40 31.20 48.40 
1m, 8.5-9 0.78 27.57 28.65 25.11 13.31 3.69 0.89 0.00 4.15 6.10 1325 28.85 43.15 
1m, 8.5-9 1.15 28.29 26.38 23.56 13.94 4.62 1.42 0.65 3.87 5.80 13.45 31.71 49.75 
1m, 9-9.5 1.20 29.43 28.42 24.56 12.43 3.16 0.81 0.00 3.82 5.68 12.60 27.38 40.74 
1m, 9-9.5 1.22 29.72 28.58 24.54 12.37 3.13 0.46 0.00 3.80 5.64 12.48 26.98 39.90 
1m, 9-9.5 1.22 29.65 28.46 24.40 12.32 3.13 0.46 0.37 3.80 5.64 12.52 27.24 40.65 
1m, 9.5-10 0.88 28.70 30.00 25.85 11.87 2.15 0.55 0.00 4.04 5.92 12.61 25.99 3726 
1m, 9.5-10 0.88 28.84 29.94 25.72 11.92 2.22 0.48 0.00 4.03 5.90 1258 26.01 37.36 
1m, 9.5-10 0.89 28.96 30.00 25.81 11.89 2.11 0.34 0.00 4.02 5.88 12.54 25.81 36.87 
IM, 10-11 1.16 28.17 27.83 25.39 13.80 3.50 0.15 0.00 3.91 5.85 13.16 28.51 41.64 
1M, 10-11 1.15 28.16 27.71 25.26 13.68 3.29 0.42 0.33 3.91 5.85 13.19 28.75 42.27 
IM, 10-11 1.16 28.46 27.87 25.34 13.65 3.29 0.23 0.00 3.89 5.81 13.05 28.25 41.17 
IM, 11-12 0.87 28.57 30.58 26.46 11.46 1.73 0.33 0.00 4.07 5.96 12.56 25.26 35.58 
IM. 11-12 0.88 28.64 30.55 26.38 11.42 1.77 0.36 0.00 4.06 5.94 12.55 25.27 35.66 
IM, 11-12 0.88 28.77 30.61 26.42 11.48 1.72 0.12 0.00 4.05 5.92 12.50 25.11 35.29 
IM, 12-13 0.94 27.96 30.08 27.10 12.07 1.69 0.16 0.00 4.05 6.00 12.84 25.73 35.91 
IM, 12-13 1.38 29.17 27.99 25.63 13.23 2.58 0.02 0.00 3.74 5.63 12.76 27.13 38.82 
IM, 12-13 0.95 27.96 29.91 27.06 12.14 1.75 0.23 0.00 4.04 5.99 12.87 25.88 36.19 
1m, 13-14 1.48 30.63 29.14 25.31 11.64 1.81 0.00 0.00 3.65 5.44 12.06 25.07 35.52 
1m, 13-14 1.49 30.65 29.10 2527 11.61 1.87 0.02 0.00 3.64 5.43 12.06 25.10 35.62 
1m, 13-14 1.05 29.69 31.29 26.42 10.30 1.13 0.13 0.00 3.93 5.76 12.10 23.80 32.94 
IM, 14-15 1.00 28.91 31.12 26.87 10.78 1.24 0.08 0.00 3.99 5.88 12.36 24.28 33.58 
IM, 14-15 1.01 28.96 31.04 26.80 10.66 1.18 0.34 0.00 3.98 5.86 12.35 24.33 33.71 
IM, 14-15 1.45 29.93 28.75 25.37 11.83 1.97 0.12 0.58 3.69 5.53 12.35 25.90 37.16 
IM, 15-16 1.00 29.06 31.17 26.46 10.72 1.42 0.18 0.00 3.99 5.86 12.30 24.33 33.96 
IM, 15-16 1.01 29.03 31.09 26.49 10.74 1.39 0.25 0.00 3.99 5.86 12.32 24.40 34.04 
IM, 15-16 1.46 30.21 29.00 25.23 11.90 2.18 0.02 0.00 3.68 5.50 1221 25.56 36.54 
1m, 15-16 DUP 1.44 30.08 28.95 25.15 12.02 2.33 0.03 0.00 3.70 5.53 12.26 25.76 36.99 
1m, 15-16 DUP 1.44 30.01 28.80 25.12 11.88 222 0.54 0.00 3.70 5.53 12.31 25.97 37.46 
1m, 15-16 DUP 1.00 29.00 30.96 26.40 10.79 1.49 0.36 0.00 3.99 5.87 12.35 24.56 34.40 
IM, 16-17 0.83 27.58 30.29 26.84 12.23 2.06 0.18 0.00 4.15 6.11 12.92 26.07 36.82 
IM, 16-17 1.23 28.79 28.22 25.41 13.19 3.04 0.11 0.00 3.84 5.74 12.86 27.51 39.91 
IM, 16-17 0.83 27.45 29.94 26.67 12.33 2.22 0.56 0.00 4.16 6.12 13.03 26.56 37.84 
IM, 17-18 0.69 23.93 28.75 28.68 14.97 2.84 0.16 0.00 4.50 6.75 14.50 29.22 40.95 
IM, 17-18 1.05 25.54 27.00 26.98 15.71 3.69 0.04 0.00 4.11 6.29 14.34 30.48 43.51 
IM, 17-18 1.05 25.56 26.96 26.88 15.70 3.80 0.04 0.00 4.11 628 14.34 30.57 43.77 
IM, 18-19 0.63 22.96 28.37 29.37 15.58 2.73 0.37 0.00 4.63 6.96 14.95 29.87 41.52 
IM. 18-19 0.63 23.09 28.39 29.52 15.46 2.52 0.40 0.00 4.60 6.93 14.90 29.62 40.98 
IM, 18-19 0.64 23.09 28.32 29.36 15.66 2.80 0.13 0.00 4.60 6.93 14.92 29.80 41.36 
139 
Appendix 10; Age Model calculations, core 4G 0.13309 
4G found to have a rate of sedimentation of 0.133 cm/yr by dividing the Cs137 age by the cumulated sediment at that depth 
% sed * 2.6 g/cm3 summed weights age at 
depth % water % sed. g/cm2 cumul. Mass Cs 137 age age error: date mid depth cum. Mass age error date 
1 0.45 0.55 1.43 1.43 10.7 2.4 1990 0.5 0.71 5.4 1.2 1995.6 
2 0.46 0.54 1.41 2.84 21.3 4.8 1980 1.5 2.13 16.0 3.6 1985 
3 0.42 0.58 1.50 4.34 32.6 7.4 1968 2.5 3.59 27.0 6.1 1974 
3.5 5.06 38 38.0 8.6 1963 3.5 5.09 38.3 8.7 1962.7 
4 0.45 0.55 1.43 5.77 43.4 9.8 1958 4.5 6.52 49.0 11.1 1952 
4.5 6.51 49 49.0 11.1 1952 5.5 8.01 60.2 13.6 1940.8 
5 0.43 0.57 1.48 7.26 54.6 12.3 1946 6.5 9.53 71.7 16.2 1929.3 
6 0.42 0.58 1.50 8.76 65.9 14.9 1935 7.5 11.08 83.3 18.8 1917.7 
7 0.41 0.59 1.54 10.30 77.4 17.5 1924 8.5 12.64 95.0 21.5 1906 
8 0.40 0.60 1.57 11.87 89.2 20.2 1912 9.5 14.20 106.8 24.1 1894.2 
9 0.40 0.60 1.55 13.42 100.9 22.8 1900 10.5 15.79 118.7 26.8 1882.3 
10 0.40 0.60 1.57 14.98 112.7 25.5 1888 11.5 17.39 130.7 29.5 1870.3 
11 0.38 0.62 1.61 16.60 124.8 28.2 1876 12.5 18.94 142.4 32.2 1858.6 
12 0.39 0.61 1.58 18.18 136.7 30.9 1864 13.5 20.49 154.1 34.8 1846.9 
13 0.41 0.59 1.53 19.71 148.2 33.5 1853 14.5 22.05 165.8 37.5 1835.2 
14 0.40 0.60 1.56 21.27 159.9 36.1 1841 15.5 23.59 177.4 40.1 1823.6 
15 0.40 0.60 1.57 22.84 171.7 38.8 1829 16.5 25.08 188.5 42.6 1812.5 
16 0.42 0.58 1.51 24.34 183.0 41.4 1818 17.5 26.54 199.5 45.1 1801.5 
17 0.44 0.56 1.46 25.81 194.0 43.9 1807 18.5 28.01 210.6 47.6 1790.4 
18 0.44 0.56 1.46 27.27 205.0 46.3 1796 19.5 29.51 221.9 50.1 1779.1 
19 0.43 0.57 1.48 28.75 216.2 48.9 1785 20.5 31.03 233.3 52.7 1767.7 
20 0.42 0.58 1.52 30.27 227.6 51.4 1773 21.5 32.52 244.5 55.3 1756.5 
21 0.42 0.58 1.52 31.78 239.0 54.0 1762 22.5 33.97 255.4 57.7 1745.6 
22 0.43 0.57 1.47 33.26 250.1 56.5 1751 23.5 35.41 266.3 60.2 1734.7 
23 0.45 0.55 1.42 34.68 260.7 58.9 1740 24.5 36.90 277.4 62.7 1723.6 
24 0.43 0.57 1.47 36.15 271.8 61.4 1729 25.5 38.39 288.7 65.2 1712.3 
25 0.42 0.58 1.50 37.65 283.1 64.0 1718 26.5 39.90 300.0 67.8 1701 
26 0.43 0.57 1.49 39.14 294.3 66.5 1707 27.5 41.42 311.5 70.4 1689.5 
27 0.41 0.59 1.53 40.67 305.8 69.1 1695 28.5 42.92 322.7 72.9 1678.3 
28 0.42 0.58 1.52 42.18 317.2 71.7 1684 29.5 44.38 333.7 75.4 1667.3 
29 0.43 0.57 1.47 43.66 328.2 74.2 1673 30.5 45.83 344.6 77.9 1656.4 
30 0.44 0.56 1.45 45.11 339.2 76.7 1662 31.5 47.28 355.5 80.3 1645.5 
31 0.45 0.55 1.44 46.55 350.0 79.1 1651 32.5 48.79 366.9 82.9 1634.1 
32 0.44 0.56 1.47 48.02 361.0 81.6 1640 33.5 50.39 378.9 85.6 1622.1 
33 0.40 0.60 1.55 49.57 372.7 84.2 1628 34.5 52.04 391.3 88.4 1609.7 
34 0.37 0.63 1.63 51.20 385.0 87.0 1616 35.5 53.71 403.8 91.3 1597.2 
35 0.36 0.64 1.67 52.88 397.6 89.9 1603 36.5 55.38 416.4 94.1 1584.6 
36 0.36 0.64 1.66 54.54 410.1 92.7 1591 37.5 57.09 429.2 97.0 1571.8 
37 0.35 0.65 1.68 56.22 422.7 95.5 1578 38.5 58.78 442.0 99.9 1559 
38 0.33 0.67 1.74 57.96 435.8 98.5 1565 
39 0.37 0.63 1.65 59.61 448.2 101.3 1553 
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Regression Summary 

































Residuals vs. Fitted 
Dependent vs. Fitted 
12 13 14 
Rtted Cr 12 13 14 
Fitted Or 
Appendix 11 : Multiple linear regressions of metals and depth, grain size, organic carbon, 
inorganic carbon, and Mn (as a proxy for diagenesis). 
141 
Regression Summary 

















































Residuals vs. Fitted 
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27134.460 720.676 27134.460 37.651 
52.496 29.265 .116 1.794 
-432.430 106.523 -.312 -4.060 
-4819.506 660.708 -.725 -7.294 
-4577.930 1339.532 -.438 -3.418 
11.1 1.731 .624 6.928 
<0001 
Regression Coefficients 
Fe vs. 5 Independents 
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Appendix 11, continued 
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Dependent vs. Fitted 




Regression Summary P vs. 5 Independents 
P vs. 5 Independents Coefficient Std. Error Std. Coeff. t-Value P-Value 
Count 29 Intercept 596.498 25.661 596.498 23.245 <.0001 
Num. hAssing 0 depth .916 1.042 108 .879 .3885 
R .956 grain size 2.206 3.793 .085 .582 .5664 
R Squared .914 inorganic C -108.722 23.526 -873 -4.621 .0001 
Adjusted R Squared .895 organic C -103.123 47.697 -.526 -2.162 .0413 
RMS Residual 14.819 Mn 313 .062 .869 5.083 <.0001 
Residuals vs. Fitted Dependent vs. Fitted 
R7A • 
Q. 600 -
475 500 525 550 575 600 625 
Fitted P 
650 675 700 725 475 500 525 550 575 600 625 650 675 700 725 
Fitted P 
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Residuals vs. Fitted Dependent vs. Fitted 
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Fitted Pb 
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Regression Summary 
S vs. 5 Inde pendents 
Regression Coefficients 
S vs. S Independents 
Coefficient Std. Brror Std. Coeff. t-Value P-Value 
Count 29 htercept -62.888 34.892 -62.888 -1.802 .0846 
Num Missing 0 depth -10.075 1.417 -.679 -7.110 <0001 
R .974 grain size .226 5.157 .005 .044 .9654 
R Squared .948 inorganic C 383.772 31.988 1.759 11.997 <0001 
Adjusted R Squared .937 organic C 295.882 64.853 .862 4.562 .0001 
RMSFtesldual 20.149 Nh -.234 .084 -.370 -2.790 .0104 
Residuals vs. Fitted Dependent vs. Fitted 
600 
Fitted S 
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Residuals vs. Fitted 
Fitted V 
Dependent vs. Fitted 
Fitted V 
Regression Summary Regression Coefficients 
Zn vs. 4 Independent Zn vs. 4 Independents 
Count 29 Coefficient Std. Brror Std. Coeff. t-Value P-Value 
Num h l̂ng 0 Intercept 79.319 3.111 79.319 25.492 <0001 
R .969 depth -.449 .127 -.342 -3.536 .0017 
R Squared .939 Inorganic C -15.560 2081 -.805 -7.478 <0001 
Adjusted R Squared .929 organic C -17.426 3.297 -.573 -5.285 <0001 
RMS Residual 1.893 Mn .024 .005 .433 4.709 <0001 
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